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FLUKE AND PHILIPS - THE GLOBAL ALLIANCE IN TEST & MEASUREMENT 
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PHILIPS 




Introducing a whole new 
way to look at oscilloscopes. 



Operation that's instinctively, unbe- 
lievably clear. Information that's 
detailed, yet tree of errors. And intel- 
ligence that will speed your work. 
Philips' micro-computer controlled 
medium-frequency Smart Series. 
They could change forever the way 
you look at oscilloscopes. 

HIGH PERFORMANCE WITH A VIEW 

■ LCD window. Large digital indications note 
all selected functions, instrument settings 
and parameter values. Instantly. Precisely. 
With no mistakes. And right where you 
need them— next to the CRT. Not hidden 
in crowded frontpanels. Not wasting critical 
waveform display area. It's a revolutionary 
idea that facilitates the use of an oscillo- 
scope like nothing else. And it's only from 
Philips. Once again. 

■ !6kVCRT. Higher acceleration voltage 
and advanced electron optics assure bril- 
liance and spot quality that outshines any- 
thing else in this class. 

■ Pushbutton simplicity. Quick, one-function 
buttons have replaced knobs for faster, 
surer, more reliable operation. 



■ Instant-action AUTOSET. Philips' intelligent 
beamfinder automatically selects channel, 
amplitude, timebase and triggering lor 

error-free display of any input signal. Great 
for troubleshooting! 

■ "Clever" cursors and delayed sweep. Stan- 
dard on the PM 3070, "clever" cursors 
supply immediate amplitude and timing 
measurements with direct CRT readout 
And an exclusive cursor-operated ZOOM 
function offers the most efficient use of 
delayed sweep available in analog scopes. 

■ Auto-Triggering intelligence. Provides fast, 
stable triggering up to 150 MHz. 

■ Probelactor compensation in LCD, It auto- 
matically adjusts all readouts for the probe 
you're using. 

■ IEEE compatibility. For fast computer hook- 
up and automated production test and 
calibration. 

■ Choice ol lour models: Single and dual 
timebase; 60 or 100 MHz bandwidths. 

SUPPORTING VIEW 

Philips' medium-frequency instruments 
come with a 3-year warranty, a 30-day 
money-back guarantee and all the tech- 
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nical and service assistance you need. 
From Fluke — the people who believe that 
extraordinary technology deserves extra- 
ordinary support. 

POINT OF VIEW 

Call Fluke today at 800-44-FLUKE 
ext. 77 And find out now easy it is to 
change the way you look at oscilloscopes. 

Ask for your free copy ol our new guidebook, 
Basic Principles ol Oscilloscopes. 



John Fluke Mlg. Co , Inc., P O. Box C9O90. MIS 2SOC, 
Everett, WA 98206 

U.S.: 2K-J56-540O CANADA: <l!6-89O-?600 
OTHER COUNTRIES: 206-356-5MU 

© Copyright 1988 John Flute Mlg. Co, Inc. 
All rights itstnH Ad No. 0481-P306K70 
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Facsimile machines have been 
around for almost half a century. 
However, it took the advent of digital 
electronics — and the resultant quali- 
ty improvement and price reduc- 
tion — to bring fax into the main- 
stream. Now, consumer-electronics 
experts are predicting that home fax 
machines will soon become as com- 
mon as PC's and videocameras. To 
discover what's behind the tech- 
nology and fax machines' rise in 
popularity, turn to page 45. To learn 
how they've developed over the 
years, from someone who was there 
from the beginning, see page 50. 
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INTERACTIVE TV 

Play TV game shows in real time, competing against other viewers, with 
this exciting new technology. 

RADIO DATA SYSTEM 

Get more than just aural information from your FM radio. 

BUILD A VIDEO EDIT CONTROLLER 

Make clean edits between scenes on your videotapes. 

GATED-SYNC DESCR AMBLING 

Restore horizontal-sync pulses to gated-sync scrambled signals. 

ComputbrDigest 

BUILD A SPEECH SYNTHESIZER 

Use National's Digitalker system with your computer. 
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techniques and scientific and technological developments. Because of passible variances in the quality and condition of 
materials and workmanship used by readers. RAD 10- ELECTRONICS disclaims any responsibility for the safe and proper 
functioning of reader-built projects based upon or from plans or information published in this magazine. 

Since some of the equipment and circuitry described in RADIO-ELECTRONICS may relate to or be covered by U.S. patents. 
RADIO-ELECTRONICS disclaims any liability for the infringement of such patents by the making, using, or selling of any such 
equipment or circuitry, and suggests that anyone interested in such projects consult a patent attorney. 

RADIO-ELECTRONICS. (ISSN 0033-7B62J Movembar 1988 Published monthly by Gernsback Publications. Inc., 500-B Bi- 
County Boulevard, Farmingdale. NY 11735 Second-Class Postage paid at Farmingdale, NY and additional mailing offices. 
Second-Class mail registration No. 0242 authorized at Toronto. Canada. One-year subscription rate U.S.A. and possessions 
S17.0.7. Canada S23-97. all other countries $26.97. All subscription orders payable In U.S.A. Funds only, via international postal 
money order or chock drawn on a U.S.A. bank. Single copies $2.25. B 1 988 by Gemsback Publications, Inc. All rights reserved. 
Printed in USA 

POSTMASTER: Please send address changes to RADIO -ELECTRONICS. Subscription Dept . Box 55115. Boulder, CO 
8032!-5115. 

A stamped self-addressed envelope must accompany all submitted manuscripts and/or artwork or photographs if their return is 
desired should they be rejected. We disclaim any responsibility for the loss or damage of manuscripts and/or artwork or 
photographs while in our possession or otherwise. 



Electronics 



Hugo Gemsback C1B84-196T) fntindej 
M. Harvey Gemsback, 

editor-in-chief, emeritus 

Larry Sleekier. EHf. GET 
editor-in-chief and publisher 

EDITORIAL DEPARTMENT 
Art Kidman, editorial director 
Brian C. Fan ton, editor 
Cart Laroti, WB2SLR. 

editorial associate 

Marc Sprwak, associate editor 
Jonathan A, Gordon, 

assistant technical editor 
Terl Scaduto, assistant editor 
Jeffrey K. Holtzman, 

computer editor 
Robert A. Young, assistant editor 
Byron G. Wets, editorial associate 
Jack Darr, GET. service editor 
Robert F, Scott, 

semiconductor editor 
Herb Friedman, 

communications editor 
Robert Grossblatt, circuits editor 
Larry Klein, audio editor 
David Lachenbruch, 

contributing editor 
Don Lancaster, 

contributing editor 
Richard D. Fitch, 

contributing editor 
Kathy Campbell, editorial assistant 
Andre Duzant, technical illustrator 
Injae Lee, assistant illustrator 

PRODUCTION DEPARTMENT 
Ruby M, Yee, production director 
Robert A, W. Lowndes,, 

editorial production 
Keren Tucker, advertising production 
Marcella Amoroso, production traffic 

CIRCULATION DEPARTMENT 
Jacqueline P. Cheeseboro, 

circulation director 

Wendy Alanko, 

ci rculati on ana ly at 
Theresa Lombardo, 

circulation assistant 
Nancy Estrada, manager, 

R - E Bookstore 

Typography by Mates Graphics 
Cover photo by Herb Friedman 

Radio-Electronics is indexed in 
Applied Science & Technology Index 
and Headers Guide to Periodical Liter- 
ature. 

Microfilm & Microfiche editions are 
available. Contact circulation depart- 
ment for details. 

Advertising Sates Offices listed 
on page 120. 





POCKET SIZE 

SIZE; 4 Hx 3.5 Wx 1 D 
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OPTOELECTRONICS INC. 




MADE IN USA 



#TA-100S 




FREQUENCY 

COUNTERS 

TO 2.4 GHZ 

8 LED DIGITS • 2 GATE TIMES 

ALUMINUM CABINET 

INTERNAL NI-CAD BATTERIES INCLUDED 

AC ADAPTER/CHARGER INCLUDED 



EXCELLENT SENSITIVITY 
& ACCURACY 

AC-DC • PORTABLE 
OPERATION 




Small enough to fit into a shirt pocket, our new 1.3 GHz and 2.4 GHz, 8 digit frequency counters are not toys! They 
can actually out perform units many times their size and price) Included are rechargeable Ni-Cad batteries 
installed inside the unit for hours of portable, cordless operation. The batteries are easily recharged using the AC 
adapter/charger supplied with the unit. 

The excellent sensitivity of the J300H/A makes it ideal for use with the telescoping RF pick-up antenna; 
accurately and easily measure transmit frequencies from handheld, fixed, or mobile radios such as: Police, 
firefighters. Ham, taxi, car telephone, aircraft, marine, etc. May be used for counter surveillance, locating hidden 
"bug" transmitters. Use with grid dip oscillator when designing and tuning antennas. May be used with a probe 
for measuring clock frequencies in computers, various digital circuitry or oscillators. Can be built into transmitters, 
signal generators and other devices to accurately monitor frequency 

The size, price and performance of these new instruments make them indispensible for technicians, engineers, 
schools. Hams, CBers, electronic hobbyists, short wave listeners, law enforcement personnel and many others. 



STOCK NO; 

#1300H/A Model I300H/A 1- 1300 MHz counter with preamp, sensitivity < ImV, 

27MHz to 450MHz includes Ni-Cad batteries and AC adapter $1 69.95 

z 240 OH Model 2400H I 0-2400 MHz microwave counter includes Ni-Cad 

batteries and AC adapter 1299.95 

#CCA M odel CCA counter/counter, for debug ging, ultra sensitive, < 50 micro 
volts at ! SOMHzl 1 -600 MHz with adjustable threshold, RF indicator 
LED. Includes Ni-Cad batteries and AC adapter $299.95 

ACCESSORIES: 

#TA-1 00S Telescoping RF pick-up antenna with BNC connector 112.00 

#P-100 Probe, direct connection SO ohm. BNC connector $20.00 

#CC-12 Carrying case, gray vinyl with zipper opening. Will hold a counter and 

#TA-I0O0S antenna J10.00 



FLA (305) 771-2050 



ORDER FACTORY DIRECT 

1-800-327-5912 



OPTOELECTRONICS INC. 




AVAILABLE NOW! 



Ft, 



5821 N.E. 14th Avenue 
Lauderdale. Florida 33334 



Orders to US and Canada add 5% of total ($2 min, $10 max) 

Florida residents add 6% sales tax. COD fee $2. 

Foreign orders add 75% 
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WHAT'S N EWS 




GE ENGINEER OR. RICHARD I. HARTLEY adjusts the flexible tips of a new welding 
system that carries the power on thin fiber-optic cables and applies the heat to both sides 
of the weld simultaneously. 



New laser-welding system uses 
fiber-optic cables 

A new laser-welding system, 
that fires its intense energy 
through needle-thin fiber-optic 
cables and heats both sides of the 



workpiece simultaneously is in 
use at a General Electric plant in 
North Carolina. Each of the 75- 
foot-long fiber-optic cables in the 
new welding system carries a laser 
beam of up to 100 watts of power. 



The cables are extremely flexible, 
so their tips — the "windows" thai 
the beams come through — are 
easily positioned on opposite 
sides of a workpiece. 

In 1983, General Electric scien- 
tists demonstrated that a fiber-op- 
tic cable can carry several hundred 
watts of average power without 
suffering damage. The problem 
was how to inject a laser beam into 
one end of a hair-thin electrical fi- 
ber without damaging its protec- 
tive coating or melting the glass. 
That problem was tackled by Dr. 
Marshall G. Jones of the GE Re- 
search and Development Center. 
He and his associates developed 
an "input coupler" — an optical as- 
sembly that reduces the 3 /i-inch 
laser beam to the diameter of the 
glass fiber in the fiber-optic cable. 
Its transmission efficiency is 90 
percent. 

The new technology is being 
used in aGE lighting plant in Cold- 
sboro, NC to weld lead wires to 
the filaments of electric bulbs 
used in auto headlamps. Two con- 
ductors, one of nickel-plated iron 
wire and one of molybdenum, 
must be welded together end-to- 
end. The iron wire is about twice 
the diameter of the molybdenum. 
Applying the heat from both sides 
makes a more symmetrical and 
stronger joint than that produced 
by earlier approaches. 



Satellite-TV pirates hit with 
$130K damages 

U.S. District Court Judge 

Thomas E. Scott (Miami, FL) 

awarded General Instrument 

Corp., HBO, and Showtime, 

$130,000 in statutory damages — 

g and granted a permanent injunc- 

z tion from marketing, using, im- 

§■ porting, selling, distributing, abet- 

o ting, or manufacturing any device 

Sfj designed to unlawfully intercept 

£ satellite pay-television program- 

5 ming services — against Shaun 

rr Kenny, Bob Cooper, and Network 



Productions, Inc. of New Jersey. 

Judge Scott awarded $110,00 in 
statutory damages against Shaun 
Kenny, $20,000 against Bob 
Cooper and Network Productions, 
and plaintiff attorneys' fees that 
will be determined at a later hear- 
ing in Miami. 

The suit was filed by Cable/ 
Home Communications Corp. (a 
subsidiary of General Instrument 
Corp.), Home Box Office, Inc., 
Showtime/The Movie Channel, 
and M/A-Com, Inc. It alleged that 
Network Productions, Kenny, and 



Cooper had violated U.S.- 
copy right laws and infringed upon 
copyrights of the VideoCipher de- 
scrambling technology that is 
used to deliver subscription pro- 
gramming to the home satellite-TV 
market. 

It further alleged that Cooper, 
Kenny, and Network Productions 
had violated the Federal Commu- 
nications Act, that prohibits the 
design, manufacture, marketing, 
and use of devices intended to re- 
ceive encrypted signals without 
authorization. R-E 



INTERNATIONAL. INC. 



- MUST 
LIQUIDATE 

AT FAR BELOW 
DEALER COST! 



PUBLIC NOTICE: 

Due to a variety of reasons, (overproductions, dis- 
continued lines, Etc., j manufacturers a distributors | 
get STUCK with inventories that must be- liquidated. 
DAMAHK walks in, lays down cash, and takes (he I 
entire inventory. This is how we can offer you 
products al BELOW DEALER COST! Just LOOK 
at Ihe values below and order loday - QUANTITIES 
AREUMtTED! 



H Sherwood 



DIGITAL RECEIVER 
w/ "SURROUND SOUND" 
& AUTO REVERSE 
CASSETTE DECK 



Now enjoy live per- 
formance sound 
with this Sherwood 
Optimum Digital 
Receiver with "Sur- 
round Sound" and 
the Sherwood Auto 
Reverse Double 
Cassette Deck. By 
adding additional 
speakers to the 



back of your room you can create "surround sound 




RECEIVER SPECS: 

■ 3-way speaker switching. 

■ Quartz-locked computerized tuning. 

■ 16 station presets. • Auto scan tuning. 

.'35.watts.per channel 

DUAL CASSETTE SPECS: 

■ Dubbing cassette deck. 

■ 3 auto reverse playback modes. 

■ Dolby B a C. ■ Remote capabilily. 

■ Bidirectional automatic music search. 

* 2 dubbing speeds. 

* Full logic tape control. * 

- Both have Full Factory Warranty. 

* All are Factory New] Factory Perfect! 



RECEIVER 

Manufacturer's 

Suggested Retail 

$219.95 

■■""'■ l!<J ' IIJJ 

$ 129 

Order Ng. B-8B2-1 07672 
insured Ship'Harw},. $9. 50 



CASSETTE 
DECK 

Manufacturer's 

Suggested Retail 

$329.95 

rana 
*198 

OrcfefNa.B<B£2 107630 
Insured ShifkHefid $11 00 



SUZUKI 



ELECTRONIC 
_ GUITAR 

UNISYNTH XG-1 " 

IT'S THE INSTRUMENT OF TODAY! Digital 
synthesizer voices, stringless membrane 
fingerboard, digital drums and electronic 
tremolo put the UNISYNTH in an entirely new 
category of guitar technology! Features an 
exciting "Auto-Play" function for anyone that 
wants to play guitar but doesn tknow how! 
In just minutes you'll be playing the 
guitar of today! 

• 6 different synthesizer voices: Guitar I, II, 
Synth, Vibes I, II & Brass. 

8 rhythm patterns including rock, disco, 

latin, S beat, ballad. walt2, 16 beat, and 

swing. 

• Touch responsive, right hand strum 




strings. 

■ Full manual fingerboard. 

■ Built-in speaker/amplification system, 

■ Easy-to-follow, step-by-step operation 
manual. 

• One Year Warranty! 

' Factory New! Factory Perfect! 



Manufacturer's 

Suggested Retail 

$349.95 

$ 99 

Order No, ES82-1 05973 
Insured Snip.-HancS. $9.tK) 



CORDLESS 
PHONE 



AMBICO 




Always have access to those important 
calls by taking the GTE Cordless Phone 
along! Take it from room to room in 
your home or office building. It even 
goes outside and you still get a clear, 
crisp conversation, 

' Handset operates up to approx. 
1 000 It. Irorrt base unit, 

• Paging Irom base to handset. 

* Preset security code. 

* One-touch redial of las! number 
- Tone/pulse dialing. 

• Model #: 31 00. • Color: Beige. 
■ Factory serviced, but like new' 

■ SO Day Limited Warranty! 



Manufacturer's 

Suggested Retail 

$99.95 

mmm 
$ 59 

Order No. B-882-1 07771 
Insured Ship/Hand : $s.CC 



MTS STEREO 
DECODER 




Add stereo excitement to your TV 
viewing with this state-of-the-art 
Ambico MTS Stereo Decoder. Cre- 
ates TRUE stereo for most TV's! All 
cables included. 

■ Works with any tuner for TV (CATV cable 
converter, VCR, remote TV tuner, TV with MPX 
output). 

• Automatically decodes stereo Manufacturer's 
signals broadcast through Suggested Retail: 
antenna or cable, *■] 29 00 

- Slim, compact Size: 9.75"Wx m. il lH. I' J.mj . J 
7"Dx1.5"H. ■" 

•All necessary cables 
included. 

■ FULL 90-DAY 
WARRANTY! 



$49 

Order-No &■ S&2- 1 02624 
Insured Ship Hand,. $6.00 



CODE-/I-PHDNE 

PERSONAL ANSWERING SYSTEM 




Keep in touch with those important 
messages while away from your \ 
phone! Sleek & compact, this func- 
tional answering machine will prove 
to you over& over again how valuable 



it really is! 



Manufacturer's 

Suggested Retail: 
$109.95 



■ "Beeperless" remote control 

♦ Personal access code. 

■ Remote turn-on. 

• Personal memo record, 

■ Voice-activated recording. 

■ One -touch message playback. 
- Full Factory Warranty! 

■ Factory Serviced, but QmsrNo B-as?-ioe3i5 
like new! Insured Ship'Harrd '$5.00 



Beaaa 

$ 59 



FOR FASTEST SER VICE 
CALL TOLL FREE 

1-800-950-9090 




NAME 
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CITY 

PHONE 



ST- 



ZIP. 



PRODUCT 


ITEM NO. 


QTV. 


PRICE 


SMI 


TOTAL 


SHERWOOD Receiver 


B-882-1 07672 




$129 


S9.50 




SHERWOOD Double Deck 


B-882-1 076B0 




$198 


$1 1 .00 




SUZUKI Elecironic Guitar 


B-882-1 05973 




$99 


$9.00 




GTE Cordless Telephone 


B-882- 107771 




$59 


S6.00 




AMBICO Stereo Decoder 


B-882-t 02624 




$49 


$6.00 




CODEA-PHONE 


B.882-106815 




$59 


$5.00 






SUB TOTAL 

ctesonly in MN add 6% Sales Tax 

Total at* I 

TOTAL 




DEUtfERYTQ-W US CONTINENT*! 3T 













*m 



□ Check/Money Order DVISA 

□ Ma$terCard □ Discover CARD NO 

Send To: DAMARK INTERNATIONAL, INC., 6707 Shingle Creek Parkway, Minneapolis, MN 55430 
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• Downsizing 8mm. If you think you've seen 
some miniature VCR's and camcorders, you ain't 
seen nothing yet. Sony — which only recently 
introduced the 8mm Video Walkman, combining 
an LCD-color TV with an 8mm VCR (Radio- 
Electronics, September 1988) — has now 
developed an 8mm tape-transport mechanism 
occupying only one-third the space of original 
versions. The head drum is only about 1,05 
inches in diameter— so small that it largely fits 
inside the cassette when recording or playing. 

One of the secrets of Sony's miniaturization is 
cutting the drum size from 40 mm to 26.7 mm. 
That increases the tape wrap around the drum to 
292 degrees from 190 degrees and doubles the 
number of video heads to four. With that move, 
Sony obviously hopes to win the miniaturization 
race with the VHS-C format. (The VHS group has 
already miniaturized the drum, increased the 
tape wrap, and doubled the number of heads ). The 
VHS-C drum may now be down to its irreducible 
minimum. 

In addition to reducing the head-drum size, all 
other components in the 8mm deck have been cut 
in size and weight. The new mechanical assembly 
is claimed to have one-half the weight (6.5 
ounces ), one-third the volume, and one-half the 
thickness of original 8mm mechanisms. Sony is 
offering the new transport to other 
manufacturers. It should show up in recorders 
some time in 1989. 

• Cable and HDTV. Like the broadcasters, 
cable-TV systems are looking at the prospects for 
high-definition TV and will conduct their own 
tests soon. Two major cable entities — American 
Telecommunications Co. and Home Box Office, 
both subsidiaries of Time, Inc. — have outlined 
their view of attributes to be considered for a 
cable HDTV system: 

• At least 850 lines of horizontal and vertical 
resolution in both static and moving images; 

• Occupancy of one 6- MHz RF channel; 

• Need for "little or no rebuild" of the typical 
cable system; 



• Ability to coexist with standard channels on a 
cable system; 

• Adaptability to future evolutionary picture 
improvements; 

• Ability to accommodate real-time, live HDTV 
programming; 

• Easy interface with HDTV program-production 
systems; 

• Four CD-quality audio channels; 

• Built-in scrambling system; 

• Ability to be delivered to cable systems by 
satellite; 

• Recordable on VCR's and optical discs. 
Those two cable entities envision "multi- 
standard" TV receivers designed for a "family of 
HDTV transmissions," from broadcast, cable and 
VCR sources. 

• More 35-in Tubes. There's only one place in 
the world "where 35-inch color-picture tubes are 
being manufactured for the global market — -and 
that's the Kyoto, Japan, plant of Mitsubishi 
Electric, That largest mass-produced tube 
(known as 37-inch in countries that use over-all 
diagonal instead of picture-diagonal 
measurement) is made with special glass, in a 
heavily automated plant. The result is a tube 
weighing 132 pounds, as compared with 330 
pounds, if it were made using materials and 
methods used in smaller tubes, Mitsubishi will 
turn out about 130,000 of those giants this year — 
some 100,000 going into Mitsubishi sets and the 
rest sold to other TV-set manufacturers, including 
JVC, Sharp and Zenith. Although the American 
picture-tube industry is expanding to produce 
tubes with diagonal measurements up to 32 
inches, none of the U.S. manufacturers plan to 
make tubes as big as Mitsubishi's giant. The 
demand for 35- inch tubes is greater than the 
supply, and Mitsubishi is expected to increase 
production in 1989. 

Is anything bigger on the way? Sony has 
demonstrated a prototype 43- inch Trinitron but 
has given no availability information. Mitsubishi 
experimented with a 43-inch tube, but shelved 



le project wnen it was determined that a set 
that big will not fit through the doors of most 
homes. 

• Videodisc "Singles," A new lower-cost type 
of videodisc has been approved by the Laserdisc 
group hi Japan and is being explored in the 
United States and Europe. The 8-inch, one-sided 
"single" disc is made of polycarbonate material 
instead of the traditional acrylic and provides 20 
minutes playing time. Today's two-sided 8- and 
12-inch discs must be pressed in special plants — 
where capacity is limited — and consist of two 
discs glued together. The new singles can be 
pressed in many compact-disc plants — that 
currently have excess capacity- — and are 
inherently cheaper to produce. The new discs are 
compatible with all existing laserdisc players and 
are similar in many respects to the 5-inch CD- 
Video discs that provide up to six minutes of 
video and 20 minutes of digital audio. It's not 
known when the new 8- inch video singles will be 
available. 

• Tubeless Projection TV. Projection 
television could lose its cathode-ray tubes and 
gain a light bulb. Sharp has demonstrated a TV 
projector that uses three 3-inch liquid-crystal 
displays as lightvalves — one for each primary 
color — and whose picture size is variable from 20 




to 100 inches in diagonal measurement. A newly 
developed 100-watt lamp providing 6,600 lumens 
of white light is the light source, with a claimed 
life of more than 2,000 hours. The picture is still 
rather coarse— 92,160 pixels — but the contrast 
ratio is 100:1. The projector looks more like an 
old magic lantern than a TV set. Sharp says it l 
will be on the market in Japan next spring. Other 
companies are also working on three-LCD 
projection systems and one American company, 
Comtrex International, is marketing a single-LCD 
projector at $2,295. 

• Bigger LCD TVs. Flat-screen TV sets are 
getting bigger. Although few LCD color-TVs today 
are bigger than about 3 inches in diagonal 
measurement, they'll be growing soon. Hitachi is 
selling a 5-inch model in Japan, and Casio plans 
to introduce one with a 6-inch screen there this 
year. A 6.3-incher with 300,000-pixel resolution 
is in the works from Hitachi, and both Hitachi 
and Casio say they're working on 7-inch models. 
Hitachi's uses non-interlace scanning for higher 
resolution. They're both said to be due next year. 
Next will come a 10-incher, also from Hitachi. 
The biggest surprise, however, was Sharp's 
demonstration of a 14-inch LCD color-TV with a 
picture claimed to be comparable to that of a CRT 
set — and scheduled for introduction as early as 
next spring. R-E 










Test Clips For Every Purpose. 



Your Electronic Specialty Products dis- 
tributor has a wide selection of 3M Test 
Clips in quantities from one to 1,000. 

Test DIP ICs, SOICs, PLCC ICs and 

LCC ICs. 3M Test Clips make hard-to- 
reach leads accessible. Used for lab and 
field service, prototyping, production 
testing and QA/QC inspection, 3M Test 
Clips are a must for any complete 
electronics tool kit or bench. 



Every 3 M Test Clip is designed for 
easy, positive attachment on today's high 
density boards. And we build them with 
the type of reliability you've come to 
expect from 3M. 

For the name of your nearest 3M 
Test Clip distributor, call toll free 
800-321-9668 or (216) 354-2101 in Ohio. 



Electronic Specialty Products 
3M Electronic Products Division 

9325 Progress Parkway 
Mentor, Ohio 44060 



We've Packaged Our Solutions. 
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An affordable portable i; 



Price/Bandwidth 



$4995 1 00 MHz 2230 DSO; 20 MS/s, 4K Record Length, 1 00 ns Glitch Capture, Cursors, CRT Readout, GPIB or RS-232-C Option 

$3995 60 MHz 2221 DSO, 20 MS/s, 4K Record Length, 1 00 ns Glitch Capture, Cursors, CRT Readout, GPIB or RS-232-C Option 

$2995 60 MHz 2220 DSO, 20 MS/s, 4K Record Length, 1 00 ns Glitch Capture, GPIB or RS-232-C Option 

$2995 1 00 MHz 2236 Two Channel, Counter /Timer/DMM, Dual Time Base 

$2395 100 MHz 2246 A Four Channel, Store/Recall of 20 Front Panel Setups, Auto Setup, Smart Cursors," Dual Time Base 



S2395 50 MHz 2210 DSO, 20 MS/s Sample Rate, 4K Record Length 



$1795 100 MHz 2245 A Four Channel, Auto Setup, Cursors, Dual Time Base 




$1 595 100 MHz 2235 Two Channel, Dual Time Base 



$1 095 50 MHz 2225 Two Channel, Horizontal Magnification (x5, x1 0, x50) 



$695 20 MHz 2205 Two Channel 



Digital Storage Oscilloscope 



Check the prices 
and performance. You'll find 
the best measure of both in 
Tek 2200 Series Oscillo- 
scopes. Ten scopes with 
bandwidths ranging from 20 
to 100 MHz. Two and four 
channels. Analog and digital. 
And prices starting at just 
$695. 

Select for such features 
as automatic setup, time 
and voltage cursors, built- 
in DMM functions and dual 
analog/digital capabilities 
at the push of a button. 

These are scopes you'll 
appreciate for their well- 
proven reliability, achieved 
through simplified, practical 
internal design. They come 
complete with probes and 
comprehensive Tek warranty 
that includes the CRT 
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Industrial-quality test 
instrumentation starting 
at $295. 



Ask those who own, use 
and rely on one — on the 
bench or in the field. There's 
just no substitute for genuine 
Tek quality. At any price. And 
at these prices, all the better. 

Order one to go. Ask your 
Tek representative to set up a 
demo. Or call Tek direct. No 
need to settle for less when 
there's a top quality Tek 
portable with perform- 
ance and price right 
within your range. 



For easy ordering 

or more information, 

call Tek direct: 
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Tektronix 

COMMITTED TO EXCELLENCE 
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WRITE TO: 

ASK RE 

Radio-Electronics 
500-B Bi-County Blvd. 
Farmtngdale, NY 11735 
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Z-80 UPGRADE 

I have an old Z80-A based Morrow 
MicroDecision MD3 and I would 
like to modify it to run at 8 MHz with 
a Z80-H. I'm planning on replacing 
all the original memory with faster 
chips (120 ns) but in studying the 
data sheets, I keep coming across 
two timing specifications— access 
time and cycle time. I know what 
access time is, but I don't know what 
cycle time refers to. — C. M., Austin, 
TX 

When you decide to use DRAM 
in a circuit design you're really 
opening a can of worms. While it's 
true that they save board space, 
power, and money, there's no get- 
ting around the fact that using 
them can be a one way ticket to the 
rubber room. 

Speeding up a computer re- 
quires more than justchanging the 
CPU, clock, and DRAM. Those are 
the obvious things but there are 
some subtle ones as well, and try- 
ing to find the problems they 
cause can produce an unbelieva- 
ble amount of brain damage. 

Using 120-ns DRAM with an 8- 
MHz clock means that you won't 
be getting any grief due to access 
time. It also means that the cycle 
time is only of academic interest 
but, since you asked, here's the 
deal. 

The timing chart in Fig. 1 is an 
abbreviated version of all the vari- 
ous DRAM parameters. One look 
at the address lines will show you 
that a lot of stuff has to happen 
before you can get to the data. The 
row address and column address 
have to be sequentially presented 
to the address pins and strobed 
into the internal latches by ras and 
cas. Once the DRAM has the ad- 
dress stored, it needs some time to 
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FIG. 1 



access the particular cell and make 
it available for either a read or a 
write. 

The time it takes to get from ras 
(row address strobe) to the point 
where data shows up is the "access 
time," usually referred to as t^c in 
the data books. The data stays valid 
for a predefined amount of time 
known as t DH (the data hold time). 
Toward the end of that period, the 
internal latches have to reset 
themselves to be abie to accept 
the next ras pulse. That is known 
as the ras precharge time (t RP ), and 
the DRAM won't accept another 
address until after t RP has passed. 

If you're repeatedly accessing 
memory and you want to do it as 
fast as possible, the chip's access 
time gives you only part of the sto- 



ry. The access time tells you how 
quickly the data will show up when 
you address the chip but you can't 
get data from a different address 
until t KP has passed. The minimum 
amount of time that has to pass 
between ras pulses is the cycle 
time (t RC ). 

Most data sheets will give you 
t RC , but a good rule of thumb is 
that: 



'ac — t 



RAC 



+ »DH + I 



RP 



The cycle time is actually a little 
less than that since there are over- 
laps, but it's close and gives you a 
worst-case figure. If you want to 
learn more about DRAM, check 
out the "Drawing Board" series on 
these devices that started back in 
May 1987. 
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What has to be done to speed 
up a computer varies from ma- 
chine to machine. Unfortunately 
it's the subtleties that are different. 
The things to watch are ROM 
speeds, I/O, and video on the 
hardware side and time-sensitive 
BIOS routines in the firmware. 
And get yourself a commented 
BIOS listing since journeying 
through the BIOS without one is 
just about impossible. 

SPARK-GAP CAP? 

When salvaging components from 
discarded TV sets, I often run across 
funny looking components that are 
noted as "spark-gap capacitors" on 
the parts list or schematic. I can't 
find any mention of those parts in 
any TV theory and servicing man- 
uals. What are they?— D.H. Van- 
couver, BC. 

Spark gaps may be needed at 
any number of points in a TV cir- 
cuit. They protect low-voltage and 
delicate components against 
damage from high -voltage surges 
and transients. They are simply 
two small pointed or rounded 
electrodes fixed in position in a 
ceramic packaging, and they fre- 
quently resemble a disc capacitor 
to the untrained eye. 

A voltage surge or a transient 
voltage that attempts to rise above 
a safe value, arcs across the spark 
gap's electrodes, which guide the 
voltage surge or transient around 
the circuit or the components 
being protected. 

You may find spark gaps be- 
tween picture-tube cathodes and 
ground; to discharge high-voltage 
picture-tube transients and to pre- 
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FIG. 2 

vent damage to other compo- 
nents. You may find them in color 
amplifiers, horizontal-deflection 
circuits, and very often in the TV- 
antenna matching and filter net- 
work, as shown in Fig. 2. 



Networks R1/C1 and R2/C2 are 
Capristors; safety devices consist- 
ing of a spark gap, high-voltage ca- 
pacitor, and high-value resistor, all 
in parallel. The Capristors prevent 
shock hazards at the antenna 
terminals of TV's that don't have 
isolating-type power transfor- 
mers. The capacitors have a reac- 
tance of around 18 megohms at 
line frequencies and are, in effect, 
open circuits. At TV frequencies, 
trie capacitors appear as short cir- 
cuits with reactances of less than 
20 ohms across the VHF band. 



Resistors R1 and R2 protect the 
capacitors against being punc- 
tured by high electrostatic charges 
that may build up on the antenna 
during thunder storms. The' re- 
sistors permit the charges to leak 
off to ground before they can 
reach damaging levels. The spark 
gaps protect the capacitors against 
fast-rise high-voltage charges that 
may not be discharged fast 
enough through the resistors. The 
Capristors may resemble a disc ca- 
pacitor with two small "horns" 
protruding from the top. R-E 
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50*Savings 
on Probes 




Model SP100 
Switchable1X-10X 



Performance 
Guaranteed 




PROBES, INC 



9178 Brown Deer Road 
San Diego, CA 92121 

Call toll free for informa- 
tion and free catalog: 
1-800-368-5719 
1-800-643-8382 in CA 



ORDER FROM THESE DISTRIBUTORS. 

Or Phone Toll Free for the Distributor Nearest You 
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1-800-535-9593 
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1-800-225-5370 
(508) 682-2000 MA 
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STILL MORE ON THE MACRO- 
SCRUBBER 

I built the Macro-Scrubber that 
appeared in the December 1987 is- 
sue of Radio-Electronics. It is a 
good circuit, but it has some flaws 
that I corrected. 

In the July 1988 issue, a letter 
from Robert Maslak called out the 
fact that the 14 microsecond win- 
dow of the original circuit failed to 
filter out a lot of the Macrovision 
pulses. I implemented his circuit 
fix and found that it took care of 
most of the problem. However, I 
wanted to find a further fix that 
wou Id take care of the Macrovision 
pulses at the very beginning of the 
vertical-blanking interval. That can 
be done with the addition of a few 
more parts. Rather than change 
the crystal, as Mr. Maslak sug- 
gests, I changed IC4's count by 
cutting and jumpering to a count 
of 9. See Fig. 1. 

The philosophy of operation is 
based on triggering IC13 one shot 
by a pulse that is at the beginning 
of the vertical blanking. Because 
there is no pulse generated at the 
beginning of the vertical interval, a 
way to create one is needed. If the 
vertical-sync serration pulse (IC6 
pin 12) — which occurs 190 micro- 
seconds into the vertical interval — 
is used to synchronize a free-run- 
ning pulse-delay generator, a cir- 
cuit approach is defined. 

If the vertical-sync serration 
pulse is inverted and applied to 
the reset line of a 4060 (I C12, a bin- 
ary counter and oscillator) that is 
set to the correct frequency, then 
the trigger pulse from IC12for IC13 
will be at the right time. Because 
IC12 stops counting during the 
vertical-sync serration-reset pulse, 
the correct delay from IC12 pin 1 
must be 16.2856 milliseconds. That 
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translates to an oscillator frequen- 
cy of 125.75 kHz. That oscillator fre- 
quency is determined by R25, R27, 
and C22. The 4060 gives a precise, 
repeatable long delay, that would 
be difficult to get using a one-shot 
approach. The fixed resistors 
should be 1% and the capacitors 
should be NPO ceramic for tem- 
perature stability. 

Circuit adjustment is best ac- 
complished using an oscilloscope. 
If the pulse from 1C13 pin 3 is used 
to sync the video-out signal {ap- 
plied to the input of the scope), 
R25 is adjusted so that the trace 
just begins at the vertical-blanking 
interval. Next, change the scope 
input to ICI3 pin 3, and change R30 
until the pulse length is one ver- 
tical interval long, that would be 
1.33 milliseconds. 



That circuit modification is all 
that is necessary to remove all of 
the Macrovision pulses. Observa- 
tion with a scope shows a com- 
plete video "cleanup" — but the 
actual viewing on TV passes the 
"acid test." 
JACK S LAGER 
N. Hollywood, CA 

THE DEBATE CONCLUDES 

In a letter to Radio-Electronics 
(September 1988), Richard A. 
Bowen claimed that "If Mr. Mims 
had his way, possessing an ordi- 
nary pencil would be against 
federal law as it could be used as a 
weapon to kill." Cosh, I hope not. 
All those hand-lettered books I do 
for Radio Shack are written with — 
you guessed it — a pencil. 

I can live with Mr. Bowen's "pen- 
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cif-cide" charge since it's so silly. 
But in the remainder of his letter, 
Mr, Bowen totally misrepresented 
some statements I expressed in 
the November 1987 and May 1988 
issues of Radio-Electronics. 

At issue was the October 1987 
cover story, "Build This Laser Lis- 
tener." Its lead paragraph warned 
that "Breaking and entering to 
plant a listening device. ..can earn 
someone a long jail term." The ar- 
ticle then suggested that "A better 
and safer way to bug a room is to 
use a laser beam to eavesdrop on a 
window from across the street." 
Furthermore, a heading presented 
the device as a means "...to listen 
in to anything, anywhere, any 
time." 

What Radio-Electronics did not 
tell its readers is that bugging a 
room with a laser can also earn 
someone a long jail term and 
heavy fines. Nor did Radio-Elec- 
tronics warn its readers that it is a 
violation of federal law and many 
state laws to even build or possess 
an electronic device whose sole 
purpose is eavesdropping. 

That is the key point of my pre- 
vious correspondence. I don't 
have any problem with articles 
about laser eavesdropping; I've 
written several myself. I have also 
demonstrated laser eavesdrop- 
ping on several local and national 
television programs. However, I 
part company with Radio-Elec- 
tronics and Mr. Bowen when they 
endorse the violation of federal 
and state laws. 

How would Mr. Bowen react if a 
curious neighbor aimed the Laser 
Listener at his bedroom? How 
would Radio-Electronics feel if I, a 
columnist for Modern Electronics, 
aimed it at Radio-Electronics' edi- 
torial offices? 

I know exactly what I'll do if 
someone aims a Laser Listener at 
my office! First I'll place a corner 
reflector in the beam to overload 
the detector. Then I'll get my in- 
frared viewer, sneak up on the 
eavesdropper, and zap him with a 
Radio-Electronics stun gun. Finally, 
I'll tie up the culprit with my wire- 
wrap tool, stack him on a fire-ant 
mound, and call the law. If he 
comes back again, I'll dust off the 
light-seeking rocket I built back in 
1967 and see if it still works. 
FORREST M. M1MS, III 



Radio-Electronics does not en- 
dorse the violation of any federal 
or state laws. Our rather sensa- 
tional opening to the Laser Lis- 
tener story was meant to be taken 
tongue-in-cheek — anyone who 
tries to bug a room with a visible 
laser deserves what he gets! In 
hindsight we should have been 
more responsible. Fortunately, 
our Laser Listener's sole purpose 
was not eavesdropping. Its pur- 
pose was to give our readers a way 
to experiment with communica- 
tions by using modulated light 
beams. — Editor 

SURROUND SOUND KUDOS 

I read, with interest, the letters 
from Mr. Dressier and Mr. Wood 
(Radio- Electronics, June 1988), con- 
cerning the theory and applica- 
tions of surround sound. I am a 
retired electronics technician, and 
I have the finest audio and video 
components. I've had access to 
several high-priced commercial 
surround-sound decoders. I also 
read your article concerning sur- 
round sound (April 1988), and built 
the decoder you presented. 




EARN YOUR 

B.S.E.E. 
DEGREE 

THROUGH HOME STUDY 

Our New and Highly Effective Advanced-Place- 
ment Program for experienced Electronic Tech- 
nicians grants credit for previous Schooling and 
Professional Experience, and can greatly re- 
duce Ihe time required to complete Program and 
reach graduation. No residence schooling re- 
quired for qualified Electronic Technicians. 
Through this Special Program you can pull all of 
Ihe loose ends of your electronics background 
together and earn your B.S.E.E. Degree. Up- 
grade your status and pay to the Engineering 
Level. Advance Rapidly! Many finish in 12 
months or less. Students and graduates in all 50 
States and throughout the World. Established 
Over 40 Years! Write for free Descriptive Lit- 
eral ure. 



COOK'S INSTITUTE 

OF ELECTRONICS ENGINEERING 

42 S1 CYP HESS DRIVE 
JACKSON. MISSISSIPPI 3921 2 
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BUY DIRECT 

15-DAY FREE TRIAL 



MAX1.3G 
Frequency Counter 

• 50 Hz to 1,300 MHz 
response 

• 8-digitLED 

display 

• Handheld 

• Antenna 



$199 




Our new MAX 1.3G frequency counter 
is as small as a calculator, but big in 
performance. This hand-held, battery- 
powered counter goes wherever you 
need accurate, reliable, simple opera- 
tion. And we're offering the MAX 1.3G 
at our incredibly low catalog price of- 
only $199. Our new catalog also offers 
a large selection of electronics testing 
and prototyping equipment at low 
direct-from-the-factory prices . . . prov- 
ing you really can buy the best for less! 



Call TOLL-FREE 

1-800-345-6251 

(1-800-445-6250 in Connecticut) 



To order your MAX 1.3G at our low 
catalog price simply call our toll-free 
order line, mention this ad and have 
your Visa or MasterCard ready. Or 
send your check with the coupon 
below. 

There's a lot in our new catalog that 
will interest you. Send the coupon 
below and we'll put you on our 
mailing list. 




n Enclosed is my check | 
fortheMAXl.3G. 

(CT and CA residents include state sales lax.) 

n Please send me your new 
Global Direct Catalog. 



Nonic 



Company 



City 



State Ztp 

Global Specialties 
Mail Order Division 
P.O. Box 1405 
New Haven, CT 06505 
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After making many com- 
parisons, I find Radio-Electronics' 
decoder excellent. My family and 
friends have truly enjoyed the re- 
sults. I completely agree with the 
author that noise reduction and 
time delay are not necessary for 
home use. I also like having the 
ability to remove the 7-kHz cut off 
for certain applications. 
WALTER RASKOFSKY 
Bloomfield, NJ 

L/C METER ENHANCEMENT 

Thanks to the thoughtfulness 
and expertise of one of your read- 
ers, Ken Walters, an important im- 
provement in the reliability of my 
"L/C Meter" (Radio-Electronics, July 
1988) was brought to my attention. 
I'd like to pass that information 
along to other readers. 

At large values of capacitance 
(greater than 25,000 pF) erratic op- 
eration may result due to a "spike" 
in the output waveform of the 
LM311 oscillator. Mr. Walters was 
smarter than 1 in that he read the 
LM311 application notes. (As they 
say, "if all else fails, read the 



instructions.") 

If you experience erratic opera- 
tion at large values of capacitance, 
or are unable to successfully cali- 
brate the unit because the fre- 
quency appears to be twice what I 
specified on the calibration capac- 
itor, the cure is to solder pins 5 and 
6 of the LM311 (8-pin DIP) together. 
Pins 5 and 6 — intended for con- 
nection to an offset-balance po- 
tentiometer — act as parasitic in- 
puts if they are not used. 

The soldering can be done on 
either the top or bottom of the 
board, as you see fit, The problem 
seems to occur most on units that 
have a socket for the LM311. All 
assembled units I ship in the fu- 
ture will have that modification. 
Those units already shipped oper- 
ate up to 68,000 pf, as that is what I 
used to calibrate them. 
NEILW. HECKT 
5211 117th S.E. 
Betievue, WA 98006 

...ON A CLEAR DAY 

An even simpler way of finding 
true north than that shown in "Ask 



R-E" would be to use a magnetic 
compass and find out the compass 
deviation from true north from 
your county surveyor, a nautical 
map, or at the public library. The 
deviation can be either plus or 
minus — so you have to be sure to 
get that right. 

You can also find true north 
using a simplified method of the 
process shown in Figure 1 in Sep- 
tember's "Ask R-E" column. Drive a 
thin stick in the ground so that it 
stands 2 or 3 feet straight up and 
down. Put a small stone to mark 
the point where the tip of the 
shadow falls. Wait until the shad- 
ow moves a couple of feet and 
place another stone at the tip of 
shadow. 

Next, sight along the line be- 
tween the two markers, and draw a 
straight line to the point where the 
line passes closest to the stick. A 
line from the base of the stick to 
that point would indicate true 
north. 

You do need a sunny day. 
ROY A. NORMAN 
Brunswick, CA R-E 
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SALE! 



DigiUl T«t 

Instnaents 
Signal Generators 
Hultineters 

Oycil 1q scopes 
Power Sbppl ies 



MODEL 540 

Component Tester 

Reg. S995.00 SALE $836.95 

MODEL 541 

Component Comparator 

Reg. $395.00 SALE $332.95 

MODEL 560 

Programmable In/Out- 
of Circuit IC Tester 
Reg. $3500.00 SALE $2940.95 

MODEL 2120 
Oscilloscope, 20MHz 
Dual Trace 

Reg. $520.00 SALE Call for 
Quote 

MODEL 2125 

Oscilloscope, 20HHz Dual- 
Trace, with Delayed Sweep 
Reg. $620.00 SALE $478.95 



Complete B & K Line Available, 
"Call for your Price Quotations" 



FREE CATALOG 
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MOTEL 388-HD 

Teit Bench 
Reg, $139.00 
SALE $106.95 
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Products l<Yt*m*tk>nal Inc. 

8931 Brookviile Rd 

Silver Spring. MD 20910 USA 

(800) B38-2O20 (301) 5B7-7B24 
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NOISE REDUCTION 
FOR UNDER $10. 



***** 

MICROPHONE 
CONNECTORS 



CRANIO LIN 

R-2 



PATCHBAYS 
FADERS, POTS 




CRAMOLIN 



Even the finest equipment in the world cannot guarantee noise-free operation. 
One "dirty" connection anywhere In the electrical path can cause unwanted 
noise or signal loss. 

"MORE THAN A CONTACT CLEANER" 

CRAMOLIN" is a fast-acting, ant i-oxidlzing lubricant that cleans and 
preserves all metal surfaces, including gold. 

When applied to metal contacts and connectors, CRAMOLIN^ removes 
resistive oxides as if forms a protective molecular layer that adheres to the metal 
surfaces and maintains maximum electrical conductivity, 

CRAMOLIN ' . USED BY THOSE WHO DEMAND THE BEST: 

Ml & How*! Hh« Padait) UCKSony) Nikamicni 

Boeing John Fluke Mtg Motorola RCA 

CipJIot Records Wclnloih ut» 



NASA 



Switctv-rBf! 



r;AiQiJM=M ; t*«M;WgE 



I17SO Industrial Ave-. [P.O. Bo* Jl - Eseondido, CA 02vi6-OO5l USA 



(819) 7*3-7143 
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NEW! Measure 




ucan 



For s 139.00 you can 
replace a bench 
full of instruments 




Large 3ft Digit 
LCD Readout. 

High -contra st 
display slanted 
for easy viewing 




Micro-miniaturization strikes again! 
B&K-PRECISION has combined the capa- 
bilities of five popular instruments into 
one hand- held Test Bench'" unit This 41 
range voltmeter, ammeter, ohm meter, 
frequency counter, capacitance meter, 
logic probe, transistor and diode tester 
features an extra-large LCD display, 
ruggedized case and B&K-PRECISION 
quality. 

You dont need a trunk full of instru- 
ments to get the job done. See your local 
B&K-PRECISIQN distributor for immediate 
delivery on the new 388-HD Test Bench'" 



DC and AC Volts. 

0.5% DCV 
accuracy 



Integral. Tilt 
Stand.CanPej 
detached anal* 
used to hang 
DMM on vertical 
surface 

Single Rotary 

Switch. 
Convenient 
range and 
function 

selection 



Resistance. 
0.111 to 2000 



t.OuIck 

(of diode 



hFE 

Measurement] 

Measures 

transistor gam 

Audible 

Continuity Beep 
Indicates a 
complete 

circuil 



<H* 



Ih 

6470 W. Co-Band St • Cncago, !L 60635 < 312 BB9-1448 

intematicnat Botes, 6470 W. Cortland St., Chicago. IL 60635 

Canadian Sales, Atlas BeotPdrics, Ontario 

South aid Central American Satea. Empre Exportens, Raffwiew. NV 1180S 
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REASONS FOR 
SELECTING CIE 

I Approved for educational 

benefits under the G.I. Bill 
tor Veterans and other 
eligible persons, 

I CIE provides printed job 
resumes, tetters of recom- 
mendation, and lifetime 
Employment Service for all 
graduates at no extra 
charge 

I State -of-the -Art laboratory 
equipment is yours to keep 
and it comes assembled, 
ready tor hands-on- 
experiments. 

I Only CIE offers an 
Associate Degree program 
based on actual study 
time used. The faster you 
complete your degree, the 
less your overall tuition. 

I Upon graduation, CIE offers 
you tree preparation to 
pass the Certified Elec- 
tronics Technician Exam. 



CIE 



CLEVELAND INSTITUTE OF ELECTRONICS 1776 East 17th Street • Cleveland Ohio 4411. 
PHONE TOLL FREE 1-800-321-2155 / In Ohio 1-800-523-9109 




For the las* few years, the elec- 
tronics field and related indus- 
tries have been growing at an 
incredible pace. And today, a 
career in electronics offers more 
opportunities and greater rewards 
than ever before 

Just ask any of the many 
graduates of the Cleveland Insti- 
tute of Electronics who have landed 
high-paying positions with aero- 
space, computer, medical and 
communications firms. They'll tell 
you success didn't come easy. . . 
but that CIE made it all worthwhile 

SPECIALIZED 
TRAINING CIE isn't just 
another be-everythlng-to-everybody 
correspondence school. We're 
accredited by the National Home 
Study Council. And with more than 
1100 graduates each year, we're 
the largest independent home 
study school specializing 
exclusively in electron ica CIE 
has been training career- 
minded students like your- 
self for over 50 years and 
we know the business 
inside and out. 




Some courses feature the CIE Microprocessor 
Training laboratory, an Integral part of com- 
puters. You'll gain all the practical experience 
needed to work with stale-of-the-art equip- 
ment of today and tomorrow. 



PRACTICAL 
TRAINING CIE students learn 
by doing, using sophisticated elec- 
tronic learning tools that we've 
designed and developed. One 
such tool, our4K RAM Microproces- 
sor Training laboratory, teaches 
programming, interfacing and lets 
you work with a broad range of 
computers in a way that working 
with a single, stock computer 
simply cant. 

We combine that valuable hands- 
on training with our unique Auto 
Programmed* lessons, designed to 
teach you step-by-step and prin- 
clple-by-principle. The result is 
practical training. . .the kind of 
experience you can put to work In 
the marketplace. 




PERSONALIZED 
TRAINING While some of our 
students have a working know- 
ledge of electronics others are just 
getting started. That's why we have 
10 career course levels from Basic 
to Advanced. They let you start 
where you want, learn at your own 
pace. And learn as much as you 
like You can even earn an 
Associate in Applied Science 
Degree in Electronics. And when 
you need help, our trained profes- 
sionals are on hand to assist you 
by phone or mail. 

Learning electronics isn't easy, 
but getting started is. For a CIE 
catalog and enrollment informa- 
tion, just mail the coupon below. 
Or call toll-free 1-800-321-2155. In 
Ohio, call 1-800-523-9109. 
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Accredited by the Accrediting Commission of the 
National Home Study Council, Washington, DC 




Print Name 

Address 

City 

Age_ 



YES! I want to get started. Send me 
my CIE school catalog including details 
about the Associate Degree program. 



Apt. 



Area Code/Phone No. 



. State 



.Zip 



JL 



Check box for GJ. Bulletin on Educational Benefits 
D Veteran □ Active Duty 



CIE 



MAIL TODAY! 

CLEVELAND INSTITUTE OF ELECTRONICS 

1776 East 17th Street, Cleveland, Ohio 44114 

ABE-101 
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Command 

Communications TF500 

Autoswitch 

Only one phone line is 

needed to automatically 

handle a fax, a computer, 

an answering machine, and 

a conventional telephone. 



ADD UP THE MONTHLY CHARGES FOR 

all the telephone lines needed for 
the electronic gadgets used in the 
modern business office and you're 
looking at the reason why many 
smaller enterprises have avoided 
fax machines, computers, and 
even order-taking recorders. 

But use a device called a TF500 
Autoswitch, from Command Com- 
munications, lnc, (8000 E. Cirard 
Ave., Suite 420, Denver, CO 80231) 
and, as shown in Fig. 1, you need 
only one telephone line to handle 
up to three office machines, as 
well as a telephone and its exten- 
sions. 

A "Black box" 

The TF500 Autoswitch, which is 
housed in a cabinet 6.87"W x 
2.62"H x 6.37"D, is completely 
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automatic — there are no operating 
controls. On the rear apron are 
five telephone-type modular jacks 
labeled telephone line, primary an- 
swer, phone, fax, and auxiliary. 
(The auxiliary connector is usually 
used for a personal computer.) 
The front panel has LED indicators 
labeled on, primary answer, fax, 
and auxiliary. The primary answer 
device is assumed to be a con- 
ventional telephone-answering 
machine. 

The unit actually provides two 
automatic modes: one for "busi- 
ness hours," the other for "after 
hours," the primary difference 
being that it is assumed the tele- 
phone-answering machine will be 
turned off during business hours. 

During business hours, the au- 
toswitch assumes that the switch- 



ANSWERING MACHINE 
TELEPHONE 



INCOMING 

TELEPHONE 

LINE 



COMPUTER 




FIG. 1 



ing will be primarily between a 
telephone and a fax machine; 
hence, the autoswitch answers the 
call on the first ring and listens for 
the 1100-Hz tone that is transmit- 
ted by an autodialingiax machine. 
If it senses the tone, the TF500 con- 
nects the incoming call to the fax 
machine. If it does not sense the 
tone, the device rings on through 
to the local telephone five times. If 
the phone is not answered the au- 
toswitch automatically switches in 
the fax, which transmits a "wake- 
up signal" that activates a non-au- 
todialing originating fax. 

Since the autoswitch actually an- 
swers the phone on the first ring 
and then takes a few seconds to 
decide whether the call is fax or 
phone, to prevent the caller from 
holding a "dead line" while the de- 
vice makes up its mind, the TF500 
generates a phantom ringing sig- 
nal back to the caller. As far as the 
caller is concerned, he hears the 
telephone ringing — he does not 
know that the call has actually 
been answered. Because of the 
phantom ringing, the autoswitch 
is transparent to the user. 

If a call is answered on the 
phone, and then it is decided that 
the caller needs a connection to 
the fax, or the to computer that is 
connected to the auxiliary jack, 
the call can then be switched man- 
ually to the desired equipment by 
simply entering the appropriate 
code on the local Touch Tone tele- 
phone. 

Direct outgoing 

Although the TF500 switches in- 
coming calls, local equipment 
automatically seizes the phone 
line for outgoing calls and pre- 
vents interference from the other 
equipments. For example, if the 
local telephone goes off-hook, it is 
automatically connected to the 
telephone line. Similarly, if either 
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the fax or the computer started, 
the first one activated seizes the 
phone line. 

After hours 

If an active telephone message 
machine is connected to the 
primary answer jack after normal 
business hours, the caller can use 
Touch Tones to selectively switch 
the individual machines. 

An incoming call automatically 
trips the message machine be- 
cause it is connected top the 
primary answer jack. Your mes- 
sage can instruct the user to sim- 
ply start talking after the beep to 
leave a voice message, to press 1 to 
access the fax, or press 2 to access 
the computer. Since the system re- 
sponds to Touch Tones, the caller 
can, at any time, over-dial an ac- 
cess code to branch either to the 
fax or the computer after leaving a 
voice-message on the answering 
machine 

Security 

If there is some need for securi- 
ty the tone codes can be user- 
programmed so that only those 
people authorized to access the 
fax and computer can do so. For 
example, the autoswitch can be re- 
programmed so that the fax is ac- 
cessed by the code 1234 — rather 
than a 1, while the computer is ac- 
cessed by the code 9876 — rather 
than a 2. Also, there is no need to 
tell authorized persons that ma- 
chine access is available. The tele- 
phone-answering machine can 
give a conventional "...speak when 
you hear the beep" message. 

Seven features can be pro- 
grammed by the user. They are the 
fax-access code, the auxiliary-ac- 




cess code, the number of rings 
(1-4) before the autoswitch an- 
swers, the ring count (1-9) into the 
primary and phone port, the ring 
count (1-9) into the fax port, the 
ring count (1-9) into the auxiliary 
port, and a default to the factory 
settings. 

The programming is done 
through a special connection, and 
the local Touch-Tone phone that is 
connected to the phone jack. First, 
the supplied modular cable is con- 



nected between the telephone line 
jack and the primary jack. Then, 
autoswitch is placed in the pro- 
gramming mode by holding down 
the # key as the telephone's hand- 
set is lifted off -hook. After pro- 
gramming is completed, you exit 
by pressing the * key. 

To use the autoswitch with the 
new coding, you simply reconnect 
the modular cable to the tele- 
phone jack. R-E 
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OK — Quit the clowning around — what kind of 
experiment are you running today? 



Celebrating our 10th Year in U.S. A — 
Proven Quality . . . 

Factory Direct Prices! 

COS 5100: 100 MHz 

• 3 Channel, 8 Trace 

• P-P level-lock auto-trigger 

• Delayed Sweep 



COS 5042TM, 40 MHz $809.00 



COS 5041 TM 

■ 40 MHz, Delayed Sweep 

■ 2 Channel 

• Ch 1 Signal Output 

$709.00 

COS 5021 TM 

■ 20 MHz, Delayed Sweep 

• 2 Channel 

• Ch 1 Signal Output 

$529.00 

COS 5040TM 

• 40 MHz 

• 2 Channel 

• CH 1 Signal Output 

$659.00 

COS 5020TM 

• 20 MHz 

• 2 Channel 

• CH 1 Signal Output 

$449.00 

Add $15 d& unit shipping and handling. 
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255 Frequency Counter: 
150 MHz $299.00 

FCO1130 Frequency 

Counter: 1 GHz $739.00 

677D Wow and Flutter 
Meter $949.00 

6701 Wow and Flutter 
Meter $999.00 



COS 5060TM 

■3 Channel, 8 Trace 

■ P-P level-lock auto-trigger 

• Delayed Sweep 

$959.00 






(800) 545-8784 



Local Service Centers 
Nationwide 

©Copyright Kikusui International Carp. 19SS 




(213)371-4662 

Collect CA & AK 



Kikusui International Corp. 
19601 Mariner Avenue 
Torrance, CA 90503 
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New Products 
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HANDHELD MULTIMETERS. 

Fluke's 80 Series comprises three 
models of low-cost, high-perfor- 
mance, 3 3 /t-digit, sealed, hand- 
held multimeters. In addition to 
the standard digital-multimeter 
functions, each offers a powerful 
combination of measurement 
functions — including frequency, 
duty cycle, capacitance, and si- 
multaneous minimum/maximum/ 
average recording — and safety fea- 
tures, such as MIN MAX alert, and 
Input Alert. All models— S3, 85, 
and 87 — feature a relative (zero) 
mode, as well as Touch Hold ca- 
pability that beeps when it senses 



a stable reading and locks it on the 
display for convenient viewing 
after the test leads are removed. 
The minimum/maximum/aver- 
age recording mode makes the 80 
Series well-suited for finding inter- 
mittent failures and interference, 
and the audible MIN MAX Alert 
pinpoints intermittent failures by 
signalling the user with a short 
beep only when a new minimum 
or maximum value has been re- 
corded. The Input Alert warns the 
user when the leads are con- 
nected to the current jack while 
the meter is selected for voltage or 
resistance. 



The top-of-the-line Fluke 87's 
analog display is a high-resolution 
pointer that is updated 40 times 
per second. It can be back lit and 
has a user-selectable 41^-digit 
(20,000 count) mode, in addition 
to the 3 3 /i-digit (4000 count) digital 
display. A true RMS multimeter, 
the 87 also features a Peak MIN 
MAX recording mode that is ideal 
for capturing transient events to 1 
ms, or sinewave-plus or -minus 
peaks to 400 Hz. 

The analog display on the Fluke 
83 and 85 is a bar graph with zoom 
mode. The 83 has an AC-voltage 
response specified to 5 kHz, and 
DC-voltage accuracy within 0.3%. 
The Fluke 85 and 87areeven more 
accurate, extending AC voltage to 
20 kHz and DC-voltage accuracy to 
within 0.1%. 

All three 80 Series multimeters 
are EMI shielded, overload pro- 
tected to 1000 volts in the resis- 
tance- and diode-test modes, and 
have patent-pending protection 
circuitry. Each comes in a carrying 
case with a protective holster that 
includes a flexible-rubber stand. 
That stand allows the meter to be 
hung from pipes or doors, or used 
as a normal tilt stand. They carry a 
three-year warranty. 

The suggested list prices for the 
Fluke 83, 85, and 87, respectively, 
are $189.00, $219.00, and 
$259.00.— John Fluke Mfg. Co., Inc., 
P.O. Box C9090, Everett, WA 98206; 
800-443-5853, ext. 33. 
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PERSONAL SYNTHESIZER. 

Breakaway Music Systems brings 
new meaning to the concept of a 
"one-man band" with the 
Vocalizer 1000. Simply by hum- 
ming into the personal vocal syn- 
thesizer, you can convert the pitch 
of your voice into your choice of 
musical-instrument sounds — no 
musical ability is required. And, 



with the unit's built-in multi-track 
digital recorder, you can record 
one part at a time and add them to 
the provided drum rhythms to 
compose a full song. 

The "user-friendly" Vocalizer 
1000 is controlled entirely by the 
human voice; it has no keyboard. 
An interactive demonstration is 
built in to the unit, and simple in- 



structions appear on the LCD 
screen to prompt you at each step. 
The versatile synthesizer lets 
you choose from 28 musical instru- 
ments, including electric piano, 
slap-bass guitar, flute, saxophone, 
trumpet, violin, bells, or steel 
drum. Special effects such as har- 
mony, slide, chorus, and echo add 
dimension to your music. If you 
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play a musical instrument, you can 
get even more out of the Vocalizer 
WOO through its audio input. Its 
MIDI capabilities allow the unit to 
be connected to professional key- 
board synthesizers. 

In addition, a full range of pre- 
programmed songs to jam along 
to — called Smartsongs — -are in- 
cluded. (Additional plug- in 
Smartsongs cartridges are avail- 
able separately.) Smartsongs styles 
include variations of rock, soul, 
jazz, Latin, blues, reggae, and 
country. "Voice-Guide" tech- 
nology helps you hum notes that 
are in tune with the background 
Smartsongs music. 

The compact unit weighs about 
three pounds, including batteries. 
It is powered by six C-sized bat- 
teries, or by a household-current 
adaptor. 

The Vocalizer 1000 has a sug- 
gested retail price of $299.99. — 
Breakaway Music Systems, 1900 
Norfolk Avenue, Suite 340, San 
Mateo, CA 94403, 

DRAWING SOFTWARE. Drawing 
circuit schematics, circuit boards, 
robotic systems, and floor plans is 
easy with the Microdesigner soft- 
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ware package from Computer 
Aided Instructional Systems. The 
fast, expandable, unprotected sys- 
tem requires 48K and one disk 
drive, and is compatible with the 
Apple II computer family. 

Designed for anyone who re- 
quires a basic, inexpensive, and 
flexible drawing system, 
Microdesigner can be used to 
draw, plot, write text, print, erase, 
and create computer circles. Hun- 
dreds of technical symbols and 
shapes, pre-drawn by computer, 



are included. Graphics can easily 
be saved and recalled. 

Symbols can be rapidly rotated 
and positioned on the screen by 
using either keyboard or external 
controllers. The Koala Pad, 
joystick, or game paddles may be 
used as inexpensive and effective 
controllers. 

Microdesigner, including an 
easy-to-use keyboard-menu card, 
complete user's manual, and one 
5Ki-inch diskette, sells for $59.95 
softcover, or $69.95 hardcover. — 



Special 
INSTRUMENT 

SALE! 
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Model 2125 GttiH&KOpt 

Same great features as 2120, 
except wiih delayed 

Reg.tftt Dra. 

(DTH ANWTEMAKT HHCf 

Model 1541A QitlllftitBpe DC IG 
4Q MHi. Dual Trace. 6" CRT 1 mv 

Sensitivity s - 

tog, $B45 

tDTKANNLYIHUnmiCE 

Model Z1BB OscKIOHOpa 0C- 

&0MHz. dual trace, delay sweep. 
6' CRT, tmv s e -.si I iv- 1 y 



s 739. 40 



S 839.* D 



Reg. $995 

WHtMmtwuav ma 

Mad et 3520 Digital SlQuae 
20MHz. Dual Trace, 2mv Sens. 

n*tino J 1795. 40 

JITHMHIVEIIlMr PRICE 

Htiiiel 2521 Digilil Storage 
20MHz, Dual Trace CRT Readout. 
Cursors, RS232 Interlace 

**n>!o $ 2745. 4D 

«th kium mini pihee 

We are celebrating our 40th An 
you huge savings on B&K Test 






Model 1249 NTSC/HCB Color Bar 
Generaior. Composite Video 
Output, HF Output tjj A j fl 
(teg MM *419. 40 

IBTH MHiVtMiMV MICE 

Mod<( 2009 MT$ TV Stereo 
Gemrilar Ideal (or Stereo TV, 
Receivers. VCR's and Stereo 
Adapter Service * j-jj-i An 
nacj. S499 419, 40 

<BTM MMYtttMLT PMCf 
Model 2830 IVt DIGIT LEO 
BENCH Mullimelar 5 DCV 
Accuracy. ALL 33 Ranges antf 
Functions are Push Button 
Selectable satin Jfl 

Reg S2*Z tim* u 

(:iH*MMI«l|«FITP(ITt 

Modal 1Q45 Telephone Producl 
Tetter Provides Basic Operaiion 
Tests for Corded and Cordless 
Telephones, Answering Machines 
and Automatic Dialers 

>*«« *415. 40 

«Th ABKIVEBSART PRI« 

Model 1B03 frequenty Courtier 

100 M-Hi 8 digit display, zero 
□landing AC or Battery 

A«,.S199 *169. 40 

IBTH AHNIVLHSUIT PH1CE 

niversary by offering 
Equipment. 



Model 2120 
Oscilloscope 

DC to 20 MHz. Dual Trace. 
6" CRT. Imv Sensitivity. 

*eg.$520 379. 

40TH ANNIVERSARY PRIC 



Model 2005 RF Signal Genftmor 
10D KHz to 150 MHz. in 6 

fundamental bands and450 MHz 
in harmonics *^t*t* At\ 

Reg. S195 165. 40 

<"i' All v-l.D*: : 'r fflr.H 

MorJel 3Q11 Function •:>■:■■■: ■■■>■■■ 
2 MHz. 4 digil display, TTL & 
CMOS pulse outputs* H 
Rtg. £239 

i DTH AM H II E P 1* FT* F H :C E 

Model 1630 DC Power Supply 
0-3LW. 9-3A. high-tow current 
range. Low ripple 

fetti '209.4° 

illHAHNIVERURVmCE 



s 389. 40 



s 199. 40 



Model 1BP1 DC F 
isolated fl-5-DY. 0-2A in ranges. 
Fully automatic shutdown. Adj. 
current limit ,* 

Reg. 5463 

amuamnut nuct 
Modal 1650 Triple Output Power 
Supply two 0-25 VDC n .5A and 
5VDC @ 5A, fully automatic 

Z'Z *409. 40 

ilTH AMIVEItSAny MICE 

Modal 1653 AD Power Supply 
variable isolated Q-15D VAC @ 
2A. built-in isolation transformer 



Reg. £200 



s 169. 40 



NEW! Model 388-HD 

Hand-held 3Vi Digit LCD 
TEST BENCH 

41 voltage ranges, frequency 
counter, capacitance meter, 
logic probe, transistor and diode 
tester. All packed into a drop- 
resistant case. SPECIAL PRICE! 

Reg. $139 MIS. 40 
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Send for FREE Jdti poge "Industrial 
Products Catalog," I understand it is 
FREE with any order or if requested 
on company tetterhead. {Other- 
wise, $4,95 to cover catalog and 
shipping costs.) 

OBDEft TOLL FREE 

1-000-323-5925 

IN ILLINOIS 

312-297-4200 
FAX: 312-297-6923 





JOSEPH ELECTRONICS, INC. Dept. R 
6830 N. Milwaukee Ave., Niles, IL 60648 

Rush merchandise per attached order. 

1 understand rated accounts ore shipped open 
account; otherwise sendee* credit cord. 
include S5.00 per Item tor shipping and handling. 
D Visa O Master Card □ Discover 

D Check D Money Order O Rush Catalog 
Card No Exp. Dote 



Nome 



Company 



ILGes.7% Tax 



Sireat Address 
City 



Zip 
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Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Technical Career through 

HOME „ 

STUDY-. Sk 
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Add prestige and earning power to 
your technical career by earning 
your Associate or Bachelor degree 
through directed home study. 

Grantham College of Engineering 
awards accredited degrees in 

electronics and computers. 

An important part of being pre- 
pared to move up is holding the 
right college degree, and the abso- 
lutely necessary part is knowing 
your field. Grantham can help you 
both ways — to learn more and to 
earn your degree in the process. 

Grantham offers two degree pro- 
grams — one with major emphasis 
in electronics, the other with major 
emphasis in computers. Associate 
and bachelor degrees are awarded 
in each program, and both pro- 
grams are available completely 
by correspondence. 

No commuting to class. Study at 
your own pace, while continuing 
on your present job. Learn from 
easy-to-understand lessons, with 
help from your Grantham instruc- 
tors when you need it. 

Write for our free catalog (see ad- 
dress below) or telephone us at 
(213) 493-4423 (no collect calls) 
and ask for our "degree catalog." 
■ 
Accredited by 
the Accrediting Commission of the 
National Home Study Council 



GRANTHAM 

College of Engineering 

I 10570 Humbolt Street 
26 Los Alamitos, CA 90720 



Computer Aided Instructional Sys- 
tems, Box 177, Bldg. 5, Service 
Drive, Holly, Ml 48442. 

GOOSENECK MICROPHONE. 

Shure's Model SM99 miniature 
condenser microphone is de- 
signed for sound-reinforcement 
applications that require wide-fre- 
quency response and an unob- 
trusive appearance. Featuring a 1- 
cm precision condenser element 
and an on-board pre-amplifier, the 
gooseneck-mount microphone 
exhibits a symmetrical supercar- 
dioid polar pattern for excellent 
isolation and maximum gain be- 
fore feedback. It comes with a pop 
filter that improves speech and 
musical pickup. 

The SM99's 12-inch gooseneck 
has flexible sections at each end. 
Its center section is supported by 
an internal reinforcement system; 
with no bulky external-support 
tubes, the unit's sleek appearance 
is preserved. 

Gooseneck microphones are 
generally favored for mounting on 
lecterns, pulpits, and conference 
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tables. With its extended frequen- 
cy response and symmetrical-pol- 
ar pattern, the SM99 can also be 
used for musical applications. Its 
ability to reject background noise 
makes it a good choice for picking 
up an instrumental soloist within 
an orchestra. 

The SM99 accommodates a wide 
variety of mounting options. It can 
be plugged directly into any sur- 
face-mounted, 3-socket, XLR-type 
connector or permanently in- 
stalled using the supplied mount- 
ing flange. Standard Shure swivel 
adapters can also be used to 
mount it on a conventional micro- 
phone stand. 

The SM99 costs $240.00.— Shure 
Brothers Inc., Customer Services 
Department, 222 Hartrey Avenue, 
Evanston, I L 60202-3696. 

GRAY LINE SOFTWARE. MFJ's 
MFJ-1286 Gray Line DX Advantage/ 
Terminator displays a detailed 
world map on IBM PC's and com- 
patibles. It shows the moving Cray 
Line — the day/night dividing 
line — and the position of the sun 
over Earth. 

The MFJ-1286 can be customized 
to display any 24 locations and the 
correct 12- or 24- hour time at each. 
Once started, it tracks Earth's 
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Wide bandwidth and exceptional ImV-DIV sensitivity make the 
Model 35O0 a powerful diagnostic loot for engineers or technicians 
at a remarkable prsce. Delayed triggering allows any portion of 
a waveform to be isolated and expanded lor Closer inspection. 
Variable Hokfoll allows slable viewing of complex waveforms. 




DMM-300 



3.5 DIGIT DMMfMULTITESTER 

This full function 3.5 digil DMM offers highly accurals 
performance and a host of added features like audible 
continuity, capacitance, transistor, temperature, and. con- 
ductance to help you do Ihepb— fast. Temperature probe, 
lest leads and battery included. 

* Basic DC accuracy: plus/minus 0,25% 

* DC voltage; 200rnv-1000V, 5 ranges 

* AC voltage: 200mv-750V, 5 ranges 

* Resistance: 200 ohms-20M ohms. 6 ranges 

* Capacitance: 2000pl-20 u.F, 3 ranges 

* Tran sister Tester: o n -2000 a F 

* Conductance: 200ns 

* Fully ove rload p rotected 

* Input impedance: IGMofiiri. 



DMM-100 



3.5 DIGIT POCKET SIZE DMM 
Perfect for the field service lechnician. Shirt pocket size 
wilhout compromising features or accuracy. Large, easy 
lo read W LCD display. Fully overload prolected for safety. 
200Q hour battery life with standard 9v cell. Probes and 
baltery included, 

* Basic DC accuracy: plus/minus 0,5% 

* DC voltage; 2v-l000v. 4 ranges 

* ACvoltage:200v-750v,2ranges 

* Resistance: 2k ohms-2M ohms. 4 ranges 

* DC current: 2mA~2A, 4 ranges 

* Input impedance: tOM ohm 

* Fully ove rload prolected 

* Appro*. 5* x 3* x 1 ".. Under7ozs. 



DPM-1000 



oOHbDU 



3, 5 DIGIT PROBE TYPE DMM 
Cuslom 60 pin LSI chip provides accuracy and reliability in 
such a compact size A-ulo ranging, audible continuity and 
data hold leaiure help you pinpoint the problem quickly 
Case and ballenes included . 

* Basic DC accuracy: pliis'minus1% 
» DC voltage: 2V-50OV, aulorangmg 

* AC votage 2v-500v, auloranging 

* Resistance: 2kohms-2M ohms, autoronging 

* Fully overload protected 

* Input impedance: u to ohm 

* Approi&v?'* i 'N^4".Undpr3ozs. 




MODEL 2000 



20 MHz DUAL TRACE 
OSCILLOSCOPE 

Model 200Q makes frequency 

calculation and phase measurement 
quick and easy The component tester 
aids en last troubleshooting. Service 
technicians appreciate Ihe TV Sync 
circuits tor viewing TV-V and TV-H 
and accurate synchronization of 
the video signal, Blanking, VITS, and 
V'H sync pulses. 

* Exceptionally bright 5" CRT 

* Built-in component lester 

* TVSyncfiHer 

» X-V operation *llCa20voH3 



3.5 DIGIT FULL FUNCTION DMM 

Get highly accurate performance at a very affordable price. 
Rugged construction, 20 amp current capability and 22 
ranges make it a perfect choice for serious field or bench 
work. Low battery indie alorand tilt-stand. Probes and 2000 
hour battery included. 

* B aaJc DC accu racy: plus or m i nus .25% 

* DC voltage: 200mv-1000V, 5 ranges 

* AC voltage: 200mv-750V. 5 ranges 

* Resistance: 200 oh ms=2QM ohms. Oranges 

* AC DC current: 200|aA-20A, Oranges 

* Input impedance: 10M ohm 
■ Fully overload protected 

* Approx 7" x 3W x 1 Vz". Wt. 11 ozs. 



* S YEAR REPLACEMENT WARRANTY 

* 3D DAY MONEY BACK GUARANTEE 

* TOLL FREE TECHNICAL SUPPORT 

* NEXT DAY AIR SHIP AVAILABLE 



COPYRIGHT 1937 JDHMICROOEVICES 



JDR INSTRUMENTS, 110 KN0WLES DRIVE, LOS GATOS, CA 95030 

RETAIL STORE: 1256 SOUTH BASC0M AVE, SAN JOSE, CA (408) 947-8881 




UitUtrt IL 






CIRCLE 59 ON FREE INFORMATION CARD 



RYSTEK 
RYSTALS 



TH» puh* at da-pOTdabl* canwnnkiUgni 



Reliability & Quality 
From Start To Finished Product 
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QUARTZ 
CRYSTALS/OSCILLATORS FOR 

ELECTRONIC — INDUSTRIAL 

■ Micro Procraor Control 

■ Computers/Modemi 

■ TeWMeasuremefn 

■ Medical 

COMMUNICATIONS - REPLACEMENT 

• MobiEe/2-wdy^Chanr^l Elements 

* Pagers 

■ Marine 

■ Aircraft 

■ Telemetry 

* Monitais/karinefs, 

AMATEURS 

• CB 

* JHobbmi 

• Expenmemcr 



COST EFFECTIVE 

MODERATE PRICING 

FAST DELIVERY 




ftfpl«rrcwnt GyMaKCaudM] 



Llrttom Udf tryV-aft (.a'AV*) 



The Pulse of Dependable Communications 

Cryiii?kCiyisalsoll«s ihcii rww 1 & page FREE catalog ol totals 
and oscillator Ollwing itatMjf-tteorl iryual compownn 
manulattuted by the tateH automaKKl icihnoloerY Custom 
destgnedgr "afiilieih(ll,"CiY5iekrrtwn(hwrte«i. wofldwidt 
Wnre or <alf tod*y r 



CRYSTEK CORPORATION 

DIVISION Of WHITEHALL CORPORATION 

2351/2371 Crystal Or. • Fi. Myers, FL 33907 
P.O. Box 061 35 ■ Ft. Mywi, FL 33906-6135 

TOLL JREI 1-800-237-3061 
(813) 936-2109 — TWX 510-951-7448 
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movement, showing the Gray Line 
and sun positions changing as 
time passes. The high-speed dis- 
play mode permits users to set any 
date and time, and watch solar/ 
Cray Line positions change in in- 
crements of 2 minutes, 6 minutes, 
1 hour, 1 day, or 1 week. 

The Cray Line DX Advantage/Ter- 
minator works with virtually all 
graphics cards, including com- 
posite, Hercules, CCA, and EGA. 
It can be run alone, or memory 
resident with other software. It 
comes with a land-mass map, a lati- 
tude/longitude map, and a map 
that displays the 24 time-zone divi- 
sions. CCA works with the land- 
mass map, and allows users to 
send the display to a printer. 

The MFJ-12B6 Gray Line DX Ad- 
vantage/Terminator costs 
$29.95.— MFJ Enterprises Inc., P. O. 
Box 494, Mississippi State, MS 
39762. 

SMT TRIALS KIT. The SMT-KI, kit 

from OK Industries, enables those 
who work with surface- mounted 
devices to evaluate, practice, or 



Get A Complete Course In 

ELECTRONIC 
ENGINEERING 

8 volumes, over 2000 pages, 
including all necessary math and 
physics. 29 examinations to help 
you gauge your personal pro- 
gress. A truly great learning 
experience. 

Prepare now to take advan- 
tage ot the growing demand for 
people able to work at the engin- 
eering level. 

Ask for our brochure giving 
complete details of content. Use 
your free information card num- 
ber, or write us directly. $99.95, 
Postage Included. Satisfaction 
guaranteed or money refunded. 
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Banner 
Technical 
Books, Inc. 

1203 Grant Ave. 
Rockford, IL 61103 
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learn SMT assembly, production, 
or rework techniques. 

The kit includes a full range of 
surface-mounted components, in- 
cluding capacitors, transistors, 
PLCC's, and 100-pin gull-wing flat 
packs. The SMT-KI also contains a 
trial board designed to accommo- 
date the wide variety of compo- 
nents. The board and components 
come in a conductive tray to pre- 
vent static and provide storage. 

The suggested list price for the 
SMT-KI kit is $64.95.— OK Indus- 
tries Inc., 4 Executive Plaza, 
Yonkers, NY 10701; 800-523-0667. 

AUTOMATIC LEVEL CONTROLLER. 

C & S Electronics Leveller module 
automatically maintains the vol- 
ume level of amateur, CB, marine 
radios, and scanners. It keeps the 
volume constant, regardless of in- 
coming-signal strength. 
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When using the Leveller, the re- 
ceiver's volume level remains in- 
dependent. The user sets the 
volume to a comfortable level, and 
the Leveller locks in that setting. 
The module draws less than 10 mA. 

With only three wires to con- 
nect, installation is very simple. 
The module, measuring only1% x 
VA x 1/2 inches, can be secured 
into any available space inside the 
set. Adhesive foam backing is sup- 
plied for mounting the module. 

The Leveller costs $24.95.— C & S 
Electronics, P. O. Box 2142, Nor- 
walk, CT 06852. R-E 
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Learn to troubleshoot and service today's 
computer systems as you build 
a fully XT-compatible micro, 
complete with 512K RAM aiu 
powerful 20 meg hard drive m ^ 



Your N Ri computer training includes all this; * NRI's unique Discovery lab" furcircui! design end diagnosis 
• Nfti's hand' Held digital multimeter featuring ■ la Ik-you-th rough" instructions on audio cassette « A digital 
logic probe that lets you visually examine computer circuits • The new Packard Sell vxsa computer with 
"intelligent" keyboard, 3£0K double sided, double-density disk drive, 51 2K HAM, 16K ROM ■ 20 megabyte 

hard disk drive ■ Bundled sollware 
including MS-DOS, GWBASIC, word 
processing, spreadsheet, and database 
programs ■ Packard Bell reference 
manuals with programming guidelines and 
schematics. 





Train the NRI Way— 

and Earn Good Money Servicing 

Any Brand of Computer 

Jobs for computer service technicians will 
almost double in the next 10 years according 
to Department of Labor statistics, making 
computer service one of the top 1 growth 
fields in the nation. 

Now you can cash in on this exciting 
opportunity — either as a full-time industry 
technician or in a computer service business 
of your own— once you've mastered 
electronics and computers the NRI way. 

NRI's practical combination of 
"reason-why" theory and hands-on building 
skills starts you with the fundamentals of 
electronics, then guides you through more 
sophisticated circuitry all the way up to the 
latest advances in computer technology. 
You even learn to program in BASIC and 
machine language, the essential language 
for troubleshooting and repair. 

Get Real-World Skills as You Train 
With a Powerful XT-Compatible 
Micro— Now With 20 Meg Hard Drive! 

To give you hands-on training with the 
absolute in state-of-the-art computer 
technology, NRI includes the powerful new 
Packard Bell VX88 computer as the 
centerpiece of your training. As you 
assemble this fully IBM XT-compatible 
micro from the keyboard up, you actually 
see for yourself how every section of your 
computer works. 

You assemble and test your computer's 
"intelligent" keyboard, install the power 
supply and 5 V* " disk drive, then interface the 
high-resolution monitor. But that's not all 

Your hands-on training continues as 
you install a powerful 20 megabyte hard 
disk drive — today's most- wan ted computer 



peripheral — now included in your course to 
dramatically increase the data storage 
capacity of your computer while giving you 
lightning-quick data access. Plus you work 
with exclusive word processing, database, 
and spreadsheet software, yours to use for 
your own professional and personal 
applications. 

As you build your computer, 
performing key demonstrations and 
experiments at each stage of assembly, you 
get the confidence-building, real-world 
experience you need to work with 
troubleshoot, and service today's most 
widely used computer systems. 

No Experience Needed, NRI Builds It In 

This is the kind of practical, hands-on 
experience that makes you uniquely 
prepared to take advantage of today's 
opportunities in computer service. You learn 
at your own convenience in your own home. 



No classroom pressures, no night school, no 
need to quit your present job until you're 
ready to make your move. And all 
throughout your training, you've got the full 
support of your persona] NRI instructor and 
the NRI technical staff, always ready to 
answer your questions and help you 
whenever you need it, 

FREE 100-Page Catalog Tells More 

Send today for NRI's big, 100-page, full- 
color catalog that describes every aspect of 
NRI 's innovative computer training, as well 
as hands-on training in robotics, video/audio 
servicing, electronic music technology, 
security electronics, data communications, 
and other growing high-tech career fields. If 
the coupon is missing, write to: NRI School 
of Electronics, McGraw-Hill Continuing 
Education Center, 3939 Wisconsin Avenue, 
Washington, DC 20016. 

I HM is a registered trademark of I n Lorna Uona! Business 
Madiaiws C*MT lf:ira " L>ri 



SEND COUPON TODAY FOR FREE NRI CATALOG! 
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McCiruw-Ilill Continuing Education Center 

3939 Wisconsin Avenue. NW, Washington, DC HOOIG 



For Career courses 
approved under G1 Bill 

check for ■: 1 1 ■ • a i i - 



J CHECK ONE FREE CATALOG ONLY 

Computer Electronics 
i TV/VidecV Audio Servicing 

llohotfcs 

Electronic Music Technology 
' Security Electronics 

Digital Electronics Servicing 



Electronic Design Technology Air Conditioning, Heating & Refrigeration 



Industrial Electronics 
Communications Electronics 
Basic Electronics 
Bookkeeping and Accounting 
Building Construction 
Automotive Servicing 



Sin :ilt Engine Repair 
Electrician 
, Locksmithlng &. Electronic Security 
Travel Careers 
Telephone Servicing 
Paralegal 



N anic | Please print) 



Age 



Street 



City/Stntei'Zip 



Well give you tomorrow. 



Accredited by theNntional Home Study Council 
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Hardware 
Hacker 

A cheap color fuser 
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A cheap color fuser mod 

Omnicrom and Kroy Kolor 

More on the $10 NaviCube 

Television on a RGB monitor 

Industrial and trade resources 
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I HAVE FOUND SEVERAL ADDITIONAL 

sources for the low-cost tele- 
phone-coupling transformers that 
will be needed for the data-access 
arrangement circuits we looked at 
a few columns back. 

In particular, check out the TXTS 
transformer from Ail Electronics at 
$2.50 each, or any of bunches of 
different offerings from the PREM 
Magnetics folks. 

A new transformerless tele- 
phone interface did appear way 
back in the October 1981 issue of 
QST. The circuit shown was rather 
complex. It also had to be custom- 
adjusted to suit each individual 
phone line. 

Some details on an all-Canadian 
approach to our $10 Navicube are 
available from Richard Langley of 
the Geodetic Research Laborato- 
ry. They also have some publica- 
tions on navigation satellite- 
positioning systems available for 
you. 

Apparently the all time numero 
uno super whiz bang expert of the 
earlier Navicube stuff is one Doug 
Garner at NASA. Check out all his 
superb construction projects in 
Sport Aviation magazine, starting 
in the late 1970's. 

Of all of the Hardware Hacker 
topics ever, the $10 Navicube stuff 
sure produced the greatest 
number of the most interesting 
phone calls and letters from some 
of the most creative hackers 
around. 

More on the Navicube drama as 
it unfolds. 

As per usual, this is your column 
and you can get tech help and off- 
the-wall networking by way of that 
Need Help? box. Please also note 
the Names and Numbers sidebar 




FIG. 1— THE OMNICROM PROCESS rapidly converts any toner-based copter or laser- 
printed Image into full color In any of dozens of metallic, matte, or special-effect shades. 
Kroy Sign Systems now licenses the British Omnicrom process under the US tradename 
of Kroy Kotor. 



that shows where you can go for 
more information on the sources 
mentioned. 

This month, we'll look at some 
graphic-art electronics... 

Omntcrom and Kroy Kolor 

Foryears, I've had a back-burner 
project going. The idea was to take 
an ordinary Xerox copy and run it 
through a magic machine where 
real ink would somehow stick only 
where the toner existed. 

Obvious uses would be to get 
truly dense blacks, to be able to 
create "litho"-quality images for 



NEED HELP? 

Phone or write your Hardware 
Hacker questions directly to: 
Don Lancaster 
Synergtics 
Box 809 

Thatcher, AZ 85552 
(602) 428-4073 



printed circuits, overheads, or for 
electronics artwork, to gain total 
color options, and to provide a du- 
rable "raised ink" thermography 
process, for letterheads, for 
custom business cards and even 
for use when printing in Braille. 

It turned out that an English out- 
fit by the name of Omnicrom beat 
me to the punch. As Fig. 1 shows 
us, Omnicrom reasoned that 
toner was really a mixture of black 
stuff and hot glue. You could think 
of a copy as a piece of paper that 
had hot glue selectively placed 
only where you wanted it. 

By putting a dry-ink based car- 
rier in contact with the Xerox copy 
and applying heat and pressure, 
the toner would remeit and grab 
the dry ink off the carrier sheet. 

Presto: The instant conversion 
of copier or laser-printed output 
into brilliant metallics or bright 
mattes, silvers, golds, a solid 
black, and even some pearl 
effects. 






1 - Canon F21 680 Fusion machine using 
a FH1-0576-01 temperature pc card. 



- 25K linear volume control 

- 150K, 1/2 watt resistor 

- Dialplate decal 

- Dialplate decal overlay 

- Push -on knob with pointer 



Misc; 




Note: 



1 2 inches of red solid #22 hookup 
wire; 12 inches of similar green 
wire; 12 inches of similar black 
wire; 8 inches of solder; two 3/8 
inch volume control nuls; 1 flat 
volume control washer; 1 internal 
tooth volume control lockwasher. 



One source of the Canon fusion 
machines, parts kits, and modified 
and tested units is Arlin Shepard 
at Lazer Products, 12741 E. Kaley 
Avenue. Suite #130, Englewood 
CO. 80111. (303) 792 5277, 



FIG. 2— THE PARTS REQUIRED to modify 
a Canon F2160 fusion machine for varia- 
ble-temperature operation. 

Along with a unique shiny high- 
gloss varnish or even true laminat- 
ing for scuff-resistant menus or 
book covers. 

As a bonus, the carrier sheet can 



SYNERGETICS 

BOX 809-RE 

Thatcher, AZ 85552 

(602) 428-4073 
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also become an "instant negative," 
useful for such things as overhead 
transparencies. If you wanted to, 
you could even reuse any remain- 
ing portion of any carrier as often 
as you liked. 

But there were serious prob- 
lems. The Omnicrom people were 
British and monumentally mis- 
managed all of their marketing 
efforts in "the colonies." Their ear- 



ly materials weren't all that relia- 
ble. Worst of all, they saw nothing 
unconscionable about the charg- 
ing of over $1400 for a "fusion ma- 
chine" that was nothing but a pair 
of warm rollers that turned. 

A few years ago, the Kroy Kotor 
people did become an Omnicrom 
licensee and then dramatically im- 
proved all the materials, added 
more colors and options, and 





r NEW FROM 


1 


DON LANCASTER 


HANDS-ON BOOKS 




ASK THE GURU Reprints 


24.50 


CMOS Cookbook 


18.50 


TTL Cookbook 


16.50 


Active Filter Cookbook 


15.50 


Micro Cookbook vol t or II 


16.50 


Enhancing your Apple v. I or 11 


15.50 


Applewriter Cookbook 


19.50 


Apple Assembly Cookbook 


21.50 


Incredible Secret Money Machine 


10.50 


PostScript Cookbook (Adobe) 


16.50 


PostScript Ref. Man, (Adobe) 


22.50 


PostScript Prog. Man (Adobe) 


22.50 


UNLOCKED SOFTWARE 




PostScript Show & Tell (lle/Mac/PC) 


39.50 


Intro to Postscript VHS Video 


39.50 


PostScript Perspective Draw 


39.50 


PostScript Printed Circuits 


39.50 


PostScript Technical Illustrations 


39.50 


Postscript BBS stuff 


19.50 


Absolute Reset lie & lie 


19.50 


Applewriter/Laserwiler Utilities 


49.50 


Apple Ram Card Disassembly Script 


24.50 


Enhance 1 or II Companion Disk 


19.50 


Applewriter CB or Assy CB Disk 


24.50 


FREE VOICE HELPLINE VISA MC 



Verify that the unit to be modified is in fact a Canon F21680 machine and then unplug the 
line cord from the AC outlet. 

Remove the center lid by raising the green handle and removing the two black screws 
at the rear and the two silver screws on the inside. Be gentle! 

Remove the right cover by removing tha two silver screws at the rear, Ihe black screw al 
the right bottom, and Ihe black screw at the front bottom. Again, be gentlel 

Cover the temperature decal with a similar sized clear self-stick overlay. Neally trim the 
decal to just outside Ihe black border. 



Clean the Ironl ol the right cover and apply the temperature decal so it is 3/8 of an inch in 
in and 3/8 of an inch up from the lower lefthand corner. (See Figure five} 

Drill a 13/32 inch hole at the crosshairs on the temperature decal. This is easiest to do with 
a Vise Grip UNIBIT. but a pilot hole and reamer can be used instead. Deburr the hole. 

Mount the volume control in the hole. Use a nut and lockwasher behind the panel and a nut 
and flat washer in front of the panel, adjusting for the flushest possible mounting. 

Solder the 150K resistor to the center lug of the volume control, keeping the lead both 
reasonably short and mechanically strong. (See Figure six) 

Form a loop in the free end of the resistor and trim the lead. Strip 1/4 inch off of both ends 
of the green wire and solder one end to this resistor loop. (See Figure six) 

Strip 1/4 inch off both ends of Ihe black wire and solder it to the leftmost lug of the volume 
control when viewed from the rear bottom. (See Figure six) 

Strip 1/4 inch off both ends of the red wire and solder it to the rightmost lug of the volume 
control when viewed from Ihe rear bottom. (See Figure six) 

Twist all three wires tightly together lor all but the last inch ol their length. 

Unplug the black and white motor connector from the innermost circuit board. Unplug the 

two heavy red wires from the motor speed sensing power resistor- 
Remove the three large Phillips screws that hold the circuit boards in place. You may have 

to restrain the white circuit board spacers to keep them from turning when you do this. 
Slide the two circuit boards out where you can work on them. You may have to work up 

some slack in the yellow thermistor wires Unplug the live pin black and blue connector. 

Verify that the yellow thermistor wires go to a FH1 -0576-01 printed circuit board. 

Route the twisted black, red, and green wire between the motor starling capacitor and the 
motor control power triac. Then route it along the yellow wire, through [he small hole, 
and over to the FH 1-0576-01 printed circuit board. 

Loop and solder the black wire to the inside end of diode D303. (See Figure six) 

Loop and solder the green wire to the outside end of resistor R307, 

Loop and solder the red wire to the outside end of diode D304. 

Replace both circuit boards, the three large Phillips screws, the black and white motor 
connector, the two red power resistor wires, and the blue 5 pin connector. Redress Ihe 
yellow thermistor leads back the way they were. 

Verify that Ihe right cover can go back on wilhoul pinching any wires and that there are no 
wires anywhere near the large gear or other moving parts. 

Verify that all connectors and wires are now secure. 

Replace the right cover and the lid using the original screws. 

Press Ihe knob onto the volume control shaft, being certain that the pointer points 
straight up to NORMAL when at the center of its rotation range. 

{ ) Refer to the text for the checkout procedure- 



FIG. 3— A SURPLUS CANON FUSION MACHINE can replace an Omnicrom or Kroy Kolor 
machine at a tiny fraction of the cost, after this 60-cent modification is made. 
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NAMES AND NUMBERS 
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Ail Electronics Corp 


Kroy Kolor 


Nuts & Volts 




PO Box 567 


14555 N. Hayden Road 


Box 1111 




Van Nuys, CA 91408 


Scottsdale, AZ 85260 


Placentia, CA 92670 




(800) 826-5432 


(602) 951-1593 


(714) 632-7721 




Avantek 


Lazer Products 


Omnicrom 




3175 Bowers Avenue 


12741 E. Kaley Ave., S130 


Tonge Bridge Way 




Santa Clara, CA 95054 


Englewood, CO 80111 


Bolton, Lancashire BL2 6BD 




(408) 727-0700 


(303) 792-5277 


UNITED KINGDOM 




Computer Shopper 


McMaster-Carr 


0204 392050 




Box F 


Box 54960 


PREM Magnetics 




Titusville, FL 32781 


Los Angeles, CA 90054 


3521 N. Chapel Hill Road 




(305) 269-3211 


(213) 692-5911 


McHenry, IL 60050 




Doug Garner 


MuRata-Erie 


(815) 385-2700 




NASA Langiey MS 471 


2200 Lake Park Drive 


Small Parts 




Hampton, VA 23665 


Smyrna, GA 30080 


6891 NE Third Avenue 




(804) 827-3321 


(404)436-1300 


Miami, FL 33138 




Geodetic Research Laboratory 


National Semiconductor 


(305) 751-0856 




University of New Brunswick 


2900 Semiconductor Drive 


Unitrode 




PO Box 4400 


Santa Clara, CA 95052 


7 Continental Blvd. 




Frerienclon, NB E3B 5A3 


(408) 721-5000 


Merrimack, NH 03054 




(506) 453-4698 


NEC Electronics 


(603) 424-2410 




W.W. Granger 


401 Ellis Street 


United States Plastic Corp 




5959 West Howard Street 


Mountain View, CA 94039 


1390 Neubrecht Road 




Chicago, IL 60648 


(415) 960-6000 


Uma, OH 45801 




(312) 647-8900 




(408) 559-7778 
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FIG. 4— FULL-SIZE ARTWORK for the 

front-panel decal. 

made them much easier to get. 
They also improved and modestly 
lowered the selling price of the fu- 
sion machines. 

You can get several no-charge 
evaluation samples just by calling 
Randy Bailey over at Kroy. They 
also do have lots of sign-building 
accessory kits and heavier printing 
stocks. 

But, judging from the Perrier in 
all of their corporate birdbaths, 
Kroy appears to be a company of, 
by, and for Yuppies, "Low-end 
user cost" just is not presently in 
their vocabulary. If you do not own 
a BMW, they do not appear to want 
you as a customer. 

So, it might still take a while be- 



fore some genuine competition 
can drive the end-user costs down 
to the nickel-a-sheet mass market 
range where they belong. 

Kroy Kolor is a fantastically great 
product when and where its sixty 
cents or so per sheet cost can be 
justified. This product totally revo- 
lutionizes what you can do with a 
copier or a laser printer. The sad 
thing is that it could do so much 
more if only it were sanely priced. 

Meanwhile, though, the quest 
goes on for... 

A cheap Omnicrom fuser 

You do not need $1400 to use 
Omnicrom or Kroy Kolor. All you 
need is heat and pressure. 



For instance, a plain old iron and 
a muslin pressing cloth will do the 
job just fine. You can also use the 
existing fusion rollers inside your 
laser printer or copier, by making a 
second pass while hand-feeding a 
blank page. The process works 
best with the metallic colors; but 
you might occasionally get a mis- 
feed, wrinkles, or dropouts. 

A few of the newest copiers are 
set up to directly use Kroy Kolor. 

One trick that works well and 
dramatically drops the price is to 
use spot color. For instance, on a 
letterhead, you tape a small piece 
of Kroy Kolor applied only to the 
logo and then run it back through 
the printer. Be sure to use a very 




FIG. 5— POSITION THE DECAL exactly as shown here onto the front skirt of the right 
cover. A 'Vjj-inch hole is then drilled at the crosshairs. 
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1/2 watt 
resistor 
-green-yellow) 



twist wires tightly together 



FIG. 6— THE PICTORIAL DIAGRAM for the Canon fuser unit modification. The modifica- 
tion costs around 60 cents and can be done in twenty minutes. 



low-tack tape, such as the Scotch 
Post-It Cover Up Tape, available at 
your local office supply. 

But there is a better way. It turns 
out there is a wondrously bizarre 
machine widely available today on 
the surplus market called a F21680 
Canon Fuser Unit. 

Nobody (especially all of those 
Canon dealers!) had even the 
slightest idea what those machines 
were for or how to use them, so 
they were all dumped at fire-sale 
prices. Rumor has it that the ma- 
chines were somehow involved in 
making color overhead trans- 
parencies. 

At any rate, the only difference 
between a real Omnicrom fusion 
machine and a Canon fuser unit is 
around 5 :1 in cost and the fact that 
the stock Canon fuser machine 
was set to a fixed and somewhat 
lower temperature. 

Fortunately, sixty cents worth of 
parts and twenty minutes work will 
convert the Canon unit into a 
beast that actually will outperform 
the Omnicrom machine and do so 
at a tiny fraction of the cost. 

That super-rugged Canon unit 
gives better results because of a 
slower feeding speed and some 
self-cleaning roller-wiper pads. It 
works especially well with the SX 
toner cartridges, such as from an 
Apple LaserWriter NT or NTX. 

The only little problem I have 
found with the modified unit is 
that you have to trim your laminat- 
ing film to a maximum width of 



8-1/2 inches. Kroy's Color Plus ma- 
chine shares that same problem. 

Figure 2 shows you a parts list for 
that modification. Figure 3 gives 
you detailed instructions. Figure 4 
is a full-size replica of the new dial 
decal, while Fig. 5 shows you 
where to position the decal on the 
front of the machine. Finally, Fig. 6 
is a pictorial for the modification. 

The fusion unit does its thing by 
comparing a thermistor resistance 
against a fixed-voltage reference. 
The modification lets you raise or 
lower that internal reference by 
sourcing or sinking a slight 
amount of extra current. 

The temperature range is set by 
that new 150K resistor. A higher 
value restricts the range, while a 
lower one extends it. A half-watt 
resistor was chosen because it is 
physically stronger than a quarter- 
watt one. 

The checkout procedure is fairly 
simple. Center your new tem- 
perature control and then apply 
the power. The panel LED should 
start blinking a dim green and the 
internal fusion lamp should come 
on. After one minute, the fusion 
lamp should go out and the LED 
should change to a bright and con- 
tinuous green. 

Advance the temperature con- 
trol clockwise by one quarter of a 
turn. The fusion lamp should 
come on for three or four seconds 
and then shut back off. 

Retard the temperature control 
fully counterclockwise and wait a 



few minutes. Eventually the fusion 
lamp should come back on for a 
few seconds. When the lamp goes 
back off, advance the control by 
one quarter turn. The fusion lamp 
should go back on again for a few 
seconds and then shut down. 

If all of those tests are passed, 
center the temperature control 
and try a metallic Kroy Kolor sheet. 
Use a "normal" setting for metallic 
foils, a somewhat higher setting 
for the matte colors, and a slightly 
lower setting for the laminating 
film. 

Here's another tip: If you run a 
toner copy through the machine in 
contact with a thin sheet of poly- 
ester "Mylar" film or by using an 
"empty" Kroy Koior carrier, your 
copy will Bakerize, giving you a 
more durable, blacker, and a semi- 
gloss finish. That is handy for such 
things as quick and dirty business 
cards, and is a zero-cost process. 

Among the many other sources, 
surplus Canon fuser units are now 
available by way of Arlin Shepard 
over at Lazer Products. 

Modification kits and the fully 
modified and tested units are also 
available, at a tiny fraction of the 
current cost of the real Omnicrom 
fusion machines. 

Getting plain old stuff 

In addition to all of the usual 
electronic components, most all 
of you hardware hackers also need 
good sources of the plain old ev- 
eryday things needed to develop 
all your ideas and to put those 
electronic components together. 
Things like tools and hardware, 
raw material stock, electrical 
items, plastics, and all of the many 
other oddments that seem to go 
along with serious hacking. 

I have found four outstanding 
sources for that sort of thing. 

First, check into the McMaster- 
Carr supply people. See if you 
can't cop one of their 2000 + page 
catalogs that is jam-packed with 
tools, materials, hardware, plas- 
tics, and just about everything else 
that's "industrial" in nature. 

Second, the really great W.W. 
Granger catalog covers just about g 
everything electrical — for motors, ^ 
pumps, controls, wire, accesso- § 
ries, and so on. While those folks 3 
have branches in most larger cit- ^ 
ies, you often may need a trade § 
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name and a tax stamp to be able to 
do business with them. 

Third is Small Parts, Besides a 
mind-boggling stock of robotic 
and electronics hardware, they 
also will custom cut metals and 
plastics for you in small quantities. 

And, fourth, for plastics, do 
look into the United States Plastic 
Corp who have an incredible vari- 
ety of plastic materials available. 

If you do have any similar "just 
stuff" favorites, how about letting 
me know so we can then share 
those resources with the others? 

In fact, let's make a contest out 
of it. Your entry must begin with 
the words "A great source for neat 
stuff is....," and there will be all of 
the usual Incredible Secret Money 
Machine book prizes, along with 
an all-expense paid (FOB Thatcher, 
AZ) tinaja quest for two for the 
best entry of all. 

If possible, include a flyer or a 
catalog with your entry. You'll get 
extra points for especially obscure 
or off-the-wall sources. Please 
send the entries directly to me per 
the "Need Help?" box, and not to 



the Radio-Electronics edi to rial -staff 
offices. 

Receiving TV on a RGB monitor 

I've gotten a bunch of calls on 
that recently. You've just spent big 
bucks on a high-quality RGB color 
monitor for your computer, and 
you realize that it sure would be 
nice to be able to receive cable or 
off-the-air TV on it to justify the 
high cost. 

Can that be done? 

The answer is "Well, sort of." To 
get from off-the-air TV to a com- 
puter monitor, you need a tuner, 
an IF strip, an audio processor, and 
a video detector. 

You also may require a NTSC 
(Never The Same Color) com- 
posite-video-to-RGB converter as 
well, if the monitor doesn't accept 
a composite-video input. 

The circuitry needed, its design, 
and its alignment are far too com- 
plex to throw together on your 
own out of individual compo- 
nents. You also would be largely 
reinventing the wheel. 

Sadly, I know of no "plug-and- 



go" adaptor that you can buy, but 
that is an obvious product that 
someday should appear at 
Federated, or at Radio Shack or 
wherever. 

My personal solution to that was 
to go with the old Sony KV1311-CR 
which is a combination receiver 
and monitor that actually is lots 
cheaper than many of the other 
RGB monitor-only products. But 
that particular receiver can't han- 
dle the higher horizontal-scan fre- 
quencies involved with some Mac 
or IBM graphics modes. 

For now, the best bet would 
seem to be to find a junked or 
otherwise trashed-over VCR and 
lift the tuner and receiver elec- 
tronics out of it. Or perhaps do the 
same things to a conventional TV 
set that has problems with the pic- 
ture tube or possibly the deflec- 
tion circuitry. 

Yeah, that is kind of a wimpy an- 
swer. Let me know if you come up 
with a better one. That is also an 
ideal topic for some future Radio- 
Electronics construction project, 
continued on page 80 
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Today's VCRs, TVs, and WITS Stereo TVs require a proven 
method to quickly isolate the defective component. New technology 
has made simple problem solving a time-consuming and expensive 
procedure. 

A survey of over 1500 Video Analyzer owners has shown that 
the VA62's unique signal substitution method has reduced their 
video servicing time by an average of 54%. and increased their 
servicing profits. 



You can join the successful service centers that have cut their 
video servicing time and increased their profits with the VA62 
Universal Video Analyzing System. Call for a brochure on the VA62. 
Call 1 -800-843-3338, and increase your profits. 
In Canada Call 1-800-851 -8B6B. 
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3200 Sencore Drive. Sioux Falls, SD 57107 
CIRCLE 185 ON FREE INFORMATION CARD 



100% American Made 




>ack The Weather With Your Own Personal Weather Station 

Don't let the weather caich you off guard. Plan 
>ur activities using the precision-crafted Heallikir" 
)-5001 Advanced Weather Computer. 

Powerful enough for commercial use, the 
-5001's striking cobalt blue liquid crystal display 
ldicates wind speed, humidity, rainfall, high and 
low temperatures, and more. You'll find at your 

lgertips everything you need to keep you up-to-date 
m changing climate conditions. 

The Advanced Weather Computer is an 
ltelligenl system, sounding alarms whenever 
treatening weather approaches. In addition, the 
)-5001 is the only weather instrument known 
vhieh automatically averages wind speed and 
irection to FAA/NWS standards and gives true 
lues for wind speed and wind direction. 




Features: 

• High accuracy digital 
barometer • Display of indoor 
and outdoor tern peratu res • 
Push-button display of 
minimum and maximum 
readings • 32-point wind 
direction resolution * Display 
of indoor and outdoor reiativf 
humidity • Digital clock/ 
calendar and much more! 



LJ Yes, send me a FREE Heathkit Catalog. 
Send to: Heath Company, Dept. 020-714 
Benton Harbor, Michigan 49022 



Name. 



Address . 



.Apt. 



City. 



State . 



.Zip. 



A subsidiary of Zemin Electronics Corporation 



I Heath Company 



SELECT 5 BOOKS 
for only $3 



(values to $133.70) 

and get a Free Gift! 




Compare this offer with any other book club for 

Price • Quality • Benefits • Selection! 




Membership Benefits • Big Savings. In ad- 
dition to this introductory offer, you keep saving sub- 
stantially with members' prices of up to 50% off the 
publishers' price. • Bonus Books. Starting immedi- 
ately, you will be eligible for our Bonus Book Plan, with 
savings of up to 80% off publishers' prices. • Club 
News Bulletins. 14 times per year you will receive the 
Book Club News, describing all the current 
selections— mains, alternates, extras— plus bonus 
offers and special sales, with hundreds of titles to 
choose from. • Automatic Order. If you want the 
Main Selection, do nothing and it will be sent to you 
automatically. If you prefer another selection, or no 
book at all. simply indicate your choice on the reply form 
provided. As a member, you agree to purchase at least 
3 books within the next 12 months and may resign at 
any time thereafter. • Ironclad No-Risk Guarantee. 
If not satisfied with your books, return them within 1 
days without obligation! • Exceptional Quality, All 
books are quality publishers' editions especially 
selected by our Editorial Board. 
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Electronics Bqdh Cljb 

Blue Ridge Summit, PA 17294-0810 



Please accept my membership In the Electronics Book Clbb* and send the 5 volumes listed 
below, plus my FREE copy pi Derron 7. Horn's All-Time Favorite Electronics Projects (3105P), 
billing me S3.95 plus shipping and handling charges. It not satisfied, I may return the books 
within ten days without obligation and have my membership canceled. I agr&e to purchase at 
least 3 books at regular Club prices (plus shipping and handling) during the next 12 months 
and may resign any time thereafter. 



Address 

City _ 

StateJZip 

Signature 

Valid for new members only. Foreign applicants will receive special ordering instructions. Canada 
must remit in U.S. currency. This order subject to acceptance by the Electronics Book Club®. 
Signature o1 parent or guardian required for all new members under IS years ot age. RE-1188 
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i've been a member of the audio en- 
gineering Society for some 30 
years now, and I credit it — through 
its monthly journal and meet- 
ings — for much of my audio edu- 
cation. Founded in 1948 by a small 
group of concerned engineers, 
the new organization was dedi- 
cated to advancing the art and sci- 
ence of audio engineering. The 
Society's success is reflected in 
both its growth and the interna- 
tional reputation that it has ac- 
quired over the past decades. 
Present world-wide membership 
includes more than 10,000 engi- 
neers, researchers, educators, 
manufacturers, and students. 

Aside from the talks, lectures, 
and debates scheduled during 
regular local AES section meetings 
held in many major cities, scores 
of papers detailing the latest audio 
research and developments are 
presented during the annual con- 
ventions. Many of the papers are 
available in "preprint form," and in 
the next two columns I'll discuss 
some of the more interesting ones 
that came from the October 1987 
convention. 

First, a background note: In 
general, AES papers seem to di- 
vide into discussions of potential 
or actual products embodying 
some new concepts or ap- 
proaches; discussions of new 
techniques for improving mea- 
surements, recording, or repro- 
duction; and psychoacoustic in- 
vestigations into audio percep- 
tions. Since the AES prefers to 
avoid being a commercial-sound- 
ing board for any company or in- 




ventor, all papers that appear in 
the Journal must pass a review 
board of the author's technical 
peers. The papers given at the con- 
vention — and the preprints of 
them — are less stringently re- 
viewed by the convention's papers 
chairpersons. I'll list the AES code 
number and the formal title of 
each paper for those who wish to 
obtain a copy. For information on 
becoming a member of the AES 
and/or how to purchase any of its 
many papers and publications, 
write to: Audio Engineering Asso- 
ciation, 60 East 42nd Street, New 
York, NY 10165. 



2537, G-4 

Subwoofer Performance for 
Accurate Reproduction of Music 

The authors of this paper (one of 
whom is with Dolby Laboratories) 
set out to determine the mini- 
mum-performance requirements 
for home subwoofers assuming 
peak sound-pressure levels of 110 
to120dB and a crossover no higher 
than 100 Hz. An interesting part of 
the paper was the frequency analy- 
sis of commercial CD's. The au- 
thors turned up a dozen CD's 
(mostly from Telarc) with substan- 
tial musical information in the oc- 
tave from 32 to 16 Hz and one. (the 



1812 Overture) that went down as 
low as 12 Hz! 

In general, however, the authors 
found that recordings with audible 
bass below 30 Hz are relatively 
rare. When such frequencies are 
present they are produced by pipe 
organs, synthesizers, or special 
effects and environmental noises. 
Instruments such as a bass guitar, 
bass violin, timpani, or bass drum 
produce very little output below 
about 40 Hz. At or above that fre- 
quency, however, they can make a 
substantial contribution. 

We are all aware of the Fletcher- 
Munson equal-loudrtess curves 
that show that the human ear is 
significantly less sensitive to low- 
frequency sounds than it is to mid- 
frequencies. 

It's not generally known, how- 
ever, that the original curves, 
which date from 1933, have been 
substantially revised by later inves- 
tigators using superior techniques 
and instrumentation. The most re- 
cent studies — which generally 
agree with one another — indicate 
that the ear is 6-dB less sensitive at 
low frequencies than was pre- 
viously charted. 

That means that to be heard as 
equal in volume to a 4-kHz signal 
at the hearing threshold of dB, a 
20-Hz signal has to be about 85-dB 
louder! The paper goes on to ana- 
lyze other performance criteria in- 
cluding the audibility of ampli- 
tude, phase deviations, and har- 
monic distortions, woofer-excur- 
sion requirements, room-acoustic 
effects, and so forth. The paper 
ends with a plea to loudspeaker 
manufacturers to improve their 
low-frequency performance be- 
low 40 Hz. It seems that the dozen 
or so subwoofers tested were all 
found to be inadequate by the au- 
thors' standards. 

The paper illustrates beautifully 
why I find the AES papers so 
worthwhile. I'm not particularly 
interested in reproducing fre- 
quencies low enough to cause 
sphincter dilation, but I was fasci- 
nated in the wealth of psycho- 
acoustic and physical data that the 
authors either developed or re- 
searched to make their case. Typ- 
ical of other AES papers, this paper 
on subwoofer performance con- 
tains a 31-item bibliography. 



2490, D-2 

The In-store Electronic Distribu- 
tion of Personalized Music: An 
Answer to Home Taping 

This paper describes a prod- 
uct — or at least a prototype of 
one — that, if successful, would 
revolutionize the way that record- 
ed music is sold. The authors are 
affiliated with the Personics Cor- 
poration of Menlo Park, CA, and 
the "abstract" that opens the pa- 
per neatly sums up the project: 

An electronic music-distribu- 
tion system has been designed 
and built to permit the in-store 
production of very high-fidelity 
personalized cassettes, to the cus- 
tomer's order. In the store, the sys- 
tem consists of a computer- 
controlled high-speed optical- 
disk-based digital-audio archive of 
up to 15,000 individual selections 
of music; an order-entry terminal; 
a high-speed cassette recorder; 
and a high-resolution label 
printer.... With this equipment a 
customer can obtain a high- 
fidelity tape containing an album- 
length compilation of the songs he 
wants in the order that he wants 
them, after a wait of only about 5 
minutes. 

The authors state that the impe- 
tus for the project came out of a 
1985 study (cited in a footnote) that 
sought to determine the reasons 
behind home taping. The study 
found that, contrary to the view 
held by the Record /ndustries 
Association of America (RIAA), the 
most important reason for home 
taping was not to save money, but 
rather to create personal programs 
by assembling various artists and 
songs onto a single cassette. The 
authors are hopeful that in-store 
album production would appeal to 
the record companies by essen- 
tially eliminating the major reason 
for home taping, and by simulta- 
neously providing a means of col- 
lecting royalties that are now lost. 

The bulk of the paper describes 
the technologies involved. Since 
the first Personics-system units 
have already been built, I assume 
that the technical problems of stor- 
ing 15,000 separate songs and ran- 
domly accessing them rapidly 
enough to compile a multi-selec- 
tion high-fidelity recording in 
continued on page 81 
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SHORT WAVE 

RADIO MANUAL 




Build 

simple, high- 
performance old- 
time shortwave radios! 

All of the secrets are 
here: the circuit diagrams, 
parts layout, coll specifications, con- 
struction details. operation hints, and 
much morel 

This is a compilation of shortwave 
construction articles from "Short Wave 
Craft" magazines published in the 20 's & 
30's. It's wall-to-wall "how-to." 

included are circuit diagrams, photo- 
graphs, and design secrets of all short- 
wave receivers being manufactured in 
1934 including some of the most fa- 
mous: SW-3, the SW-S Thrill Box", the 
deForest KR- 1 . the Hammurland 
"Comet Pro", and many more. 

Also Included is a new chapter show- 
ing how you can use transistors to re- 
place hard-to-find vacuum tubes. You'll 
even see the circuit that was lashed 
together on a table top one night using 
junk box parts, a hair curler and alliga- 
tor clips. Attached to an an- 
tenna strung across the base- 
ment ceiling and a 9 volt bat- 
tery, signals started popping 
in like crazy. In a couple of 
minutes an urgent message 
from a ship's captain off Se- 
attle over 1500 miles away 
was heard asking for a naviga- 
tor to help him through shallow water! 

These small regeneraUve receivers 
are extremely simple, but do they ever 
perform! This is a must book for the 
experimenter, the survivalist who is 
concerned about basic communication, 
shortwave listeners, ham radio opera- 
tors who collect old receivers, and just 
about anyone interested in old-time 
radio. 

Great book! Fun to read! One of the 
best old-time radio books to turn up in 
years. Heavily illustrated! Order a copy 
"today! 8 1/2x11 paperback 260 pages 
only $15.70 postpaid! 

[Lindsay Publications^ 

[ Box 12-WA1, Bradley I L 60915 

"I Send a copy of Short Wave Radio 
I 'Manual Enclosed is $15,70. 
Chk, MC, Visa. Send a free cata- 
log of other books. 

I Name 

I 




Address - 



City. 



-St- 



. zip. 
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HITACHI SCOPES AT DISCOUNT PRICES! 



$100 Price Reduction 




V-212 
NOW $379 



was $475 
List $560 

Plus 'Free' 9600 Function Generator 

All Hitachi scopes include two 50 MHz probes 
and have a 3 year guaranty on parts and labor 




40MHz V-425 L i s i 9 .^ 

CRT readout $0,OU 




60MHz V-660 u 2 l 1 ' 195 

Delayed sweep $949 




100MHz V-1 060 2oK 
Delayed sweep $1 , £00 



V-223 

V-422 

V-423 

V-1065 

V-1100 

V-1150 



20MH2 
40MHz 
40MHz 
100MHz 
100MHz Q.T 
150MHz Q.T 



O.T. 2mV Sens. Delayed Sweep 
O.T. imVSens. DC offset 

1mV Sens. Delayed Sweep DC offset 

2mV Sens. Delayed Sweep 

1mV Sens. Curser meas. DVM counter 

1mV Sens. Curser meas. DVM counter 



D.T 
D.T 



List 

770 

875 

955 

1,895 

2,295 

3,100 



Our Piics 

695 

695 

795 

1,575 

1,995 

2,555 



Save 

75 

180 

160 

320 

300 

535 



ELENCO PRODUCTS AT DISCOUNT PRICES! 




$349 

MO-1251 

• 6* CRT 

* Built In component 
tester 

TV Sync 



20MHz Dual Trace Oscilloscope 



'Mush Mors 



Scope Probes 

P-1 65MHl,1x,10>r $19.95 
P-2 1QOMHz.1x,10x $23.95 
with 5 accessories 
10 Meg ohms input impedance 
Fits all scopes with 

BNC connector 
TL-3 BNC to Minlgrabber S3. 49 




$498 



CRT 



35MHz Dual Trace Oscilloscope 



M 0-1 252 

High Luminance 6 

1 mV Sensitivity 

6KV Acceleration Voltage 

10ns Rise Time 

X-Y Operation • Z Axis 

Delayed Triggering Sweep 

Much More 



Top quality scopes at a very reasonable price. Contains all desired features. Two 1x, 10x probes, diagrams and manual. 




True RMS 4Vt 
Digit Multimeter 

$135 M-700Q 

.05% OC Accuracy 
.1% Resistance 
with Freq. Counter 
& Deluxe Case 



10MHz Oscilloscope 
S-3000 

$239 




10MHz DC or AC 
Triggered Sweep 
Calibrated Vert 6 Kor 

Reads Volts & Freq 



Decade Blox 



*it=* 



$14.95 



#9610 Resistor BIdx 
47 ohm to 1M & 100K pot 
#9620 Capacitor 8lox 
47p1 to 10MFD 



Q 



Low Cost 

Multimeter 

M-1600 

$25 

3 'ft Digit LCD 
1% DC Accuracy 
10A Scale 
Auto zero /polarity 



Digital LCR Meter 

LC-180D 

$138 

Measures 

Coll! (1UH-200H) 
dpi (,1pf-200uf) 

Resistors 

(.1 ohm-20M ohms] 




Breadboard 



9436 
Shown 



9430 1.100 pins $15 
9434 2.170 pins $25 
9436 2.860 pins $35 




Multimeter with 
Capacitance and 
Transistor Tester 
$55 CM-1500A 

Reads Volts, Ohms 

Current. Capacitors, 
Transistors and 
Diodes w/case 



Digital Capacitance Meter 
^ m CM -1550 

$58.95 

9 Ranges 

-1pt-20,000uld 
.5% basic accuracy 
Zero control 
w/case 




Analog Multimeter 

M-1100 

$19.95 

19 ranges 
High Accuracy 
10A reading 
Mirrored scale 
Kit 17.50 





3'h Digit Mater 

Auto and 

Ml nttil Hinging 

29 Functions 
Fully Protected 



1180 ,7*AcS36.95 
tiat i%Ac (42.95 
1182 ,25*Ac$39 95 



Function Generator Blox 
-T-; r #9600 
Wt-f $24.95 

Provides sine, In squ wave 
From 1Hzto1MHz 
AM or FM capability 



Solderless Breadblox 



550 tie pts 
including 2 power 
bus lines 



#9550 

$7.50 



IC Test Clips 

16 pin $5.95 
20 pin $3.25 
24 pin $10.75 
26 pin $1175 
40 pin $18.50 
All are gold plated to 
assure trouble tree contact 



Temperature Probe 

M-110CF 

$29.95 

Semiconductor 
type 
Range 
-5BF-302F 
Fits most digital multimeters 



50MHz Logic Probe 

LP-700 



I 




$23 

Logic Pulsar LP-600 $23 



Digital 3 Amp Power Supply 

HH^^M XP-750 
$175 

« ' I 0-4OV ® 1.5A 

-m- W °" 2V ® 3A 



• 



.7 **# 
XP-650 with Analog Meters $129,50 



Regulated P.S. Breadboard 

$99.95 XK-4QQ 

• Fully regulated 

• Short circuit protection 

• 3550 test points 
■ 3 power supplies 

• 5V @ 2A.12V @ 3A.-12V @ .3A 



GF-8016 Function Generator 
with Freq. Counter 

$239 







■ Sine, Square, Triangle 

• Pulse, Ramp, .2 to 2MHz 

• Frequency .1 thru 10MHz 



GF-8015 without Freq. Meter $179 
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Digital Triple Power Supply 

XP-765 

$239 

0-20V & 1A 
0-20V @ 1A 

Fully Regulated. Short Circuit Protected with 5V @ 5A 
2 Limit Cont. 3 Separate Supplies 

XP-660 with Analog Meters $169.50 



Quad Power Supply 





XP-580 

$59.95 

2-20V @ 2A 

12V ® 1A 

5V @ 3A 

■5V @ .4A 



Fully regulated and 

short circuit protected 

XP-S75 without meters $44.95 



Four-Function Frequency Counters 

F-1000 $259 
1.2SH 

F-100 $179 

wmm "^ 120MH 

Frequency, Period, Totalize, Sell Check with High- 
Stabilized Crystal Oven Oscillator. 8 Digit LED Display 
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THE FACTS 
ON FAX 



HERB FRIEDMAN, 

COMMUNICATIONS EDITOR 



Fax is an easy-to-use, 

low-cost way to send copies of text, 

graphics, and pictures by telephone. 




A MODERN FACSIMILE MACHINE. WHICH !S 

more commonly known simply as 
fax, is a device that scans a document 
and converts it to digital data that can 
be sent over the national and interna- 
tional dial-up telephone systems. A 
receiving fax creates a facsimile of the 
original document by restoring the 
data to its original form. 

Because there is a worldwide stan- 
dard for facsimile signals, fax ma- 
chines can send documents anywhere 
in the world — except to countries 
which prohibit non-voice or encoded 
signals on their telephone network. 
Because modern fax is entirely digi- 
tal, a document can be sent in less 
time than it would take to be read or 
described by voice; hence, the tele- 
phone charges per document are min- 
imal — particularly so for long dis- 
tance and international calls. 

A mass market 

Many marketing experts involved 
with office and household electronic 
products believe that the fax machine 
will shortly become another mass- 
marketed electronic gadget; one that 
might turn out to be as popular as 
VCR's. video cameras, and personal 
computers. 

In fact, the future of fax as the next 
electronic blockbuster looks so good 
that the major manufacturers are al- 



ready gearing up for blitz advertising 
aimed at the home-business market. 
Pick up almost any newspaper and 
you'll find that the fax machine is the 
featured equipment in many adver- 
tisements from stores that sell con- 
sumer photo and electronic equip- 
ment. It is also featured in the ads 
from computer dealers, and by the 
stores that sell telephones and office 
equipment. And if you drive down the 
business district of any moderately 
sized city or town, you'll now find 
stores that specialize only in fax ma- 
chines. 

There are even fax adapters for 
IBM-compatible personal comput- 
ers. Simply plug in a fax adapter and 
your computer will function as an on- 
line fax even while the computer is 
doing some other job, like word-pro- 
cessing, or filing, or whatever else 
personal computers do. (A future is- 
sue of Computer Digest will present 
a hands-on review of such a device.) 

Old movies 

What might temporarily limit the 
growth of fax is the fact that many 
non-business consumers have little or 
no idea about what fax is or can do. If 
they know anything at all about fax, 
it's probably from TV re-runs of old 
1930's B-movies, where a group of 
newspapermen watch a facsimile ma- 



chine create the face of Public Enemy 
Number 1 on what appears to be a 
spinning drum. Or the machine might 
be spinning out a picture that will 
prove the innocence of someone min- 
utes away from execution in the Big 
House {state prison). 

Although the facsimile machine 
was a common productivity tool for 
newspapers, news magazines, and 
major business offices, it was a very 
expensive and difficull-to-maintain 
mechanical clunker; so other than in 
the movies, until digital electronics 
became a household phrase, the aver- 
age consumer had little acquaintance 
with a facsimile machine. 

But because of the simplicity of 
operation, unusually good reproduc- 
tion and reliability, and plunging 
prices made possible by digital tech- 
nology, fax is expected to be used by 
almost all businesses operating from a 
home. It is even anticipated that fax 
will prove to be a popular household 
appliance. For example, suppose 
you're working at home and find that 
you need some papers that you left at 
the main office. Instead of waiting for 
the mail, or paying for expensive cou- 
rier service, you simply ask the office 
to fax you the papers. In less time than 
it takes to think about it, your fax 
machine starts spitting out copies of 
the documents. 
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FIG. 1— ON EARLY FAX MACHINES the document was mounted on a spinning drum that 
was tracked by a electro-mechanical assembly. 



Or assume that you have a billing 
dispute with the local bank. They 
claim you didn't pay; you claim you 
did. Instead of getting involved with 
the bank in several months of corre- 
spondence to prove that you paid, you 
simply feed the canceled check into 
your fax machine, and in less than 30 
seconds a copy appears on the bank's 
fax machine. That should resolve the 
dispute quickly; you and the bank 
won't have to become pen pals. 

Or maybe you just want a quote on 
what it would cost to purchase a new 
refrigerator. Instead of waiting on the 
phone listening to "elevator music" 
until someone can help you; then ex- 
plaining what you want; and then 
waiting and waiting until someone 
gets the price and delivery date, you 
simply write what you want on a sheet 
of paper and fax it by telephone line to 



the appliance dealer. When he gets 
the information, he fax's you a written 
confirmation of the price and the de- 
livery date. Your imagination can 
probably fill in ten or more other rea- 
sons why fax is expected to become a 
best-selling household and small- 
business appliance. 

Highs and lows 

Except for the early experimental 
facsimile devices — such as those de- 
scribed eslewhere in this issue in our 
article on early facsimile — a fax ma- 
chine is actually a transceiver: It can 
both send (originate) and receive (an- 
swer). Its transmitted signal is derived 
by scanning a document or pho- 
tograph with a tightly focused light 
beam. The marks on the document 
determine how much light is reflected 
from the document. A photo-electric 



sensor positioned in the reflection 
path senses the amount of reflected 
light and converts the reflection to a 
bi- level or gray- scale electrical signal, 
which is then used to control an audio 
oscillator, a microprocessor, or what- 
ever is used to create the transmitted 
signal's modulation. 

Although manufacturers eventually 
intend to equip high-end fax machines 
with laser printers, the common fax 
machines print received documents or 
photographs on thermal (heat sen- 
sitive) or electrostatic paper. The im- 
age is formed by a heat or an electric 
burning stylus that tracks over the pa- 
per. The heat stylus actually burns the 
image into thermal paper, while an 
electric current passing from the styl- 
us through electrostatic paper 
changes the color of electrostatic pa- 
per at the "burn." In both types of 
printing, we say the imagine is 
"burned in. " Early fax machines also 
used a light-sensitive (photographic) 
system, which meant wet-process de- 
veloping, and some machines used a 
wet paper to provide conduction for 
an electric "bum." Obviously, wet- 
process printing hasn't been used for 
many, many years. 



Figure 1 shows how early fax ma- 
chines, such as the Western Union 
Telefax, work. The document to be 
transmitted (fax'd) is mounted on a 
metal drum that is attached by a 
threaded feed-screw to a motor. The 
motor both spins the drum and feeds 
the drum down the screw. Positioned 
above the drum is the optical system 
consisting of a lamp, its focusing lens, 
and a photocell that is connected to an 
audio oscillator. 

As the drum revolves, the docu- 
ment is scanned by the beam of light. 
There is a separation of scanning lines 
because the drum also moves down 
the feed screw as it spins. (The scan is 
a helix at the surface of the drum.) 
The photocell senses the changing 
light intensity caused by the charac- 
ters on the document and produces a 
varying DC voltage corresponding to 
the light intensity. The voltage, in 
turn, determines the frequency of a 
voltage-controlled oscillator. 

Since the frequency of the audio 
oscillator is determined by the pho- 
tocell-generated voltage, the system 
is said to use FM — short for frequen- 
cy modulation. 

The receiver is the same unit as 




FIG. 2— WHEN RECEIVING, THE IMAGE was literally burned into a blank sheet of paper 
that was mounted on the drum. 
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FIG. 3— THE MODERN FAX MACHINE 
uses a photo-optical electronic scanner, 
and the document is usually moved past 
an aperture slot that's cut into a flat plate. 



used for Transmitting but, as shown in 
Fig. 2, when the machine functions as 
a receiver an image-creating stylus 
swings into position to replace the 
optical system (or both are combined 
in a single housing). A demodulator 
in the receiver converts the received 
audio tones into electrical signals that 
are used by the stylus to burn a repro- 
duction of the source document into a 
blank sheet of paper. As a general 
rule, synchronization between the 
drums of the transmitting and receiv- 
ing machines was attained by using 
synchronous AC motors (whose 
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speed is determined by the 
powerline's frequency). When DC 
motors were used, synchronization 
required a lot of tweaking. In a mod- 
em all-electronic fax machine, syn- 
chronization is achieved via an 
electronic signal. 

Drum systems were in use for many 
years. As with everything else in- 
volved in international communica- 
tions, the drum system was standard- 
ized by the CCITT. (CCITT is an 
acronym for the International Tele- 
graph and Telephone Consultive 
Committee, the organization that sets 
the standards used for all international 
communications.) The CCITT stan- 
dard, which is known as Group 1, Gl, 
orGI, uses FM modulation and takes 
six minutes to transmit a CCITT 
"standard" test page. (Henceforth, 
whenever we refer to the transmittal 



speed of a standard page we mean the 
CCITT's standard test page.) 

The digital breakthrough 

Six minutes per page transmittal 
time is not spectacular; it can result in 
substantial telephone charges, par- 
ticularly on international circuits. Be- 
cause of the time and cost limitations, 
fax was essentially limited to busi- 
nesses that absolutely required real- 
time or rapid document delivery (as 
compared to mailing the document). 

But the digital era brought with it 
electronic scanning, which meant 
that the entire mechanical paper-han- 
dling system could be eliminated. It 
also brought with it the modern com- 
puterized communication services 
such as storage, store and forward, 
polling, broadcasting, password se- 
curity, automatic modem fallback, 



etc. Well get to those features later. 
Between the electro-mechanical 
and the digital eras was a period when 
fax used electronically derived AM 
modulation — the scanning and print- 
ing was no longer done on a spinning 
drum. The document was scanned on 
a flatbed, and the printing paper fed 
from a roll. The all-electronic system 
could provide automatic dial-up and 
answer, originate and answer identifi- 
cation, and unattended operation. 
The system's parameters are also set 
by the CCITT and are known as 
Group 2, G2, or GIL A Group-2 ma- 
chine can send a standard page in 
three to four minutes — about half the 
time than it would take using a 
Group-! machine. 

Digital 

Group-2 machines were just a way- 
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FIG. 4— THE FUNCTIONAL BLOCK DIAGRAM of a generic upscale fax machine. The ROM 
contains the operating system, handshake codes, and answerback control. The RAM can 
contain multiple incoming and outgoing documents, as well as a telephone directory and 
user-programmed instructions. The LCD shows what's programmed and what's happen- 
ing, and prompts the user. 



station to digital fax, which can send a 
page in as little as 18 seconds. (Some 
machines can send a standard page in 
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15 seconds.) The digital-fax CCITT 
standards are Group 3 (G3, GUI) and 
Group 4 (G4, GIV). The Group-4 
method does not work on the dial-up 
telephone system, because it is in- 
tended for the 4-wire ISDN net- 
work — so we will restrict our 
discussion to the Group-3 machines. 
However, keep in mind that modem 
fax machines are often downward 
compatible: Group-4 machines will 
usually also function as Group-3 ma- 
chines, just as many of the Group-3 
machines are compatible with 
Group-2 and, sometimes, Group- 1 
machines. 

Figure 3 is a generic representation 
of the most common scanning system 
used by Group-3 machines. As you 
can see from the side view, the docu- 
ment is pushed (or pulled) across a 
scanning slot that is cut into a flat 
plate. 

As shown in Ftg. 3, the portion of 
the document at the slot is evenly il- 
luminated by a lamp that extends 
across the width of the slot. A series 
of mirrors compacts the image re- 
flected from the document into the 
acceptance angle of a lens, which, in 
turn, focuses the image on the face of 
a CCD device. Electronic scanning of 
the CCD provides a bi-level (high- 
low) signal for the electronic system. 
The document's drive sprocket oper- 
ates with a step-and-stop motion that 
is controlled from the same circuits 
that process the CCD image. The 
drive sprocket advances the document 
at the end of each CCD-image line. If 
the next line is blank, and then the 
next, the outgoing digital signal is 
compacted so that the receiving unit 
simply advances the printing paper 
until characters are available. The 
compression of both white and data is 



a primary reason why a Group-3 ma- 
chine can process a standard page in 
as little as 18 seconds. (Including 
handshaking, a total of 45 seconds.) 
Depending on the degree of desired 
bi-level or gray-scale resolution (from 
coarse to fine), and the modem speed 
(which we'll get to shortly), Group-3 
standard-page transmission-time can 
vary upward from 18 seconds to nomi- 
nally three minutes. 

Fixed position 

A recent variation — that is specifi- 
cally called flatbed scanning , moves 
the slot under the document. (Flatbed 
scanning, which formerly meant a 
flat-plate substitute for the spinning, 
drum of Group-I machines, now usu- 
ally means a Group-3, a Group-4, or a 
computer scanner, on which the docu- 
ment remains in a fixed position while 
being scanned.) The mirrors, the 
lens, the CCD, and the lamp are an 
integrated mechanical assembly that 
moves under the document. The bed 
itself is glass; the slot is actually an 
"optical slot" — the viewing area seen 
and reflected by the mirrors. 

Contact scanning 

As you might imagine, the mirror/ 
lens/CCD/lamp assembly is some- 
what complex and moderately expen- 
sive. However, a much lower-cost all- 
electronic contact scanning system 
has been developed. While it doesn't 
have all the capabilities of the mirror/ 
lens/CCD system, at present it is per- 
fectly suitable for use in the rock- 
bottom-priced fax machines. Even- 
tually, just because of its simplicity, 
an upgraded version of the contact 
scanner will probably become the 
commonly used scanning device. 

The contact-scanning sensor is a 




FIG. 5— THE PANASONIC FAX ADAPTER has connections tor both the telephone line and 
the local phone. An on-board monitor speaker for the modem allows the user to monitor 
the telephone line only until the fax communications circuit is established, or throughout 
the fax transmission. 



long, thin, electro-optical sensor tube 
that extends across the slot. Although 
not the same as a CCD, the tube func- 
tions more or less in the same way. 
The reflected light forms a pattern on 
the sensor across the width of the slot. 
Electronic scanning of the device's 
target area produces the same kind of 
bi-lcvel and gray-scale digital output 
as a CCD. As with the CCD systems, 
the tube can be positioned under a 
fixed slot, or it can be used in a flatbed 
scanner, with the tube and a lamp 
moving under the document. Mirrors 



and a lens aren't needed because the 
tube's angle of view at the document 
is very narrow — again, an optical 
slot. 

Computerized 

As shown in Fig. 4, a generic block 
diagram of a high-performance 
Group-3 fax, the electronic hardware 
is computerized, has firmware in 
ROM, dynamic memory (RAM), au- 
tomatic voice-fax recognition, a tele- 
phone autodialer, computer interfac- 
ing, and some kind of answer/ 






originate modem. In the less expen- 
sive Group-3 fax machines, the 
modem has a fixed transmission rate 
of 2400 bps . More expensive models 
have a 9600-bps fall -back modem. 
Since the modem probably has the 
greatest affect on the transmission 
time of a standard page, let's cover the 
modem first. 

It's easy enough to understand a 
fixed-rate 2400-bps modem: it simply 
does its thing at 2400 bps. A fall-back 
modem, however, tries to transmit at a 
higher speed, usually 9600 bps. (Yes, 
a good dial-up telephone circuit can 
handle 9600 bps.) The originating 
modem "tests" the answerback signal 
from the answering fax machine. If 
the answering machine senses an in- 
coming 9600 bps, and if it has the 
capability, it will electrically hand- 
shake at 9600 bps. If the answering 
machine is equipped only for 2400 
bps, its answerback at 2400 bps is 
sensed by the originating fax ma- 
chine, and the originating machine 
shifts to 2400 bps. Otherwise, both 
machines start out at 9600 bps (or they 
start at the top rate of the slower ma- 
chine.) 

As with any other protocol data 
exchange, the answer modem con- 
stantly tests for transmission errors. If 
it senses too many errors on the com- 
munications path, it sends an elec- 
trical request to the originating 
modem to fall back to 7200 bps. If 
there are too many errors at 7200 bps 
the modem will automatically fall 
back to 4800 bps, and if there are still 
too many errors the machine falls 
back to 2400 bps. As you can imag- 
ine, each fallback increases the trans- 
mission time of the document. (From 
time to time, the originate modem 
will try to get back to 9600 bps. The 



system tries to maintain the highest 
possible transmitting speed.) 

Normally, a separate telephone line 
must be available for fax reception, or 
the machine must be manually or au- 
tomatically switched to fax for trans- 
mitting when the machine also has a 
built-in conventional telephone. 
However, as shown in Fig. 4, some 
upscale fax machines feature auto- 
matic voice-fax recognition, which 
allows the machine and a telephone to 
share a common line for incoming 
calls. When the machine answers a 
call it monitors for an electrical hand- 
shake from an originating fax. If it 
senses the handshake, the machine 
connects its own interna! modem to 
the telephone line. If there is no hand- 
shake, the machine connects its own 
telephone, or a conventional external 
telephone. Although Fig. 4 shows the 
voice-fax recognition as a separate 
unit, that's done only for clarity; the 
actual circuit is usually part of the fax 
machine's modem. 

The RAM can store the scanned 
image itself, and it can also be user- 
programmed with: 10-100+ tele- 
phone numbers for the telephone au- 
todialer; the time a fax will be 
transmitted from RAM; a broadcast 
schedule, and incoming and outgoing 
password protection. 

Broadcasting, also known as group 
distribution, means that the machine 
will automatically send the document 
from RAM to two or more machines 
at a specific date and time. Password 
protection works for incoming and 
outgoing traffic. Most high-perfor- 
mance machines permit polling, 
which means that a remote machine 
can dial in and request that a docu- 
ment stored in RAM be transmitted. 
Since many documents can be stored 



in RAM for selective polling (or 
timed-transmission), password pro- 
tection allows polling machines to re- 
quest only the documents that they are 
authorized to receive. On the flip side 
of the coin, high-performance ma- 
chines don't necessarily print every 
incoming document; they can be 
stored in RAM for selective printing 
at a later time. A password allows 
access to the document only by the 
person to whom the document is spe- 
cifically addressed. 

Keep in mind that because Group 3 
machines are digital, the document 
can contain text, line art, computer- 
generated bi-Ievel or gray-scaled 
graphics; or the "document" can ori- 
ginate in a computer. Some of the 
more expensive machines provide a 
computer-to-fax interface that allows 
disk files to be fed directly into the fax 
machine. As far as the machine is 
concerned, the computer data is a 
conventional document. When re- 
ceiving, the fax machine can either 
print the document or store the in- 
coming data as a computer disk file. 

Although the majority of the fax 
machines have thermal or elec- 
trostatic printers, some high-end 
models have laser printers, or allow 
connection to a laser printer so that 
the document can be used directly for 
camera-ready page makeup. 

Computerized fax 

Basically, anything in the way of 
communications that's possible with 
a computer is possible with a full- 
blown fax, which leads us to, you 
guessed it, fax adapters for IBM-com- 
patible computers. 

Figure 5 shows a fax adapter for a 
PC/XT computer, Panasonic's FX- 
BMI89. It simply plugs into a slot and 



has the usual modem connections for 
the telephone line and the telephone 
instrument. 

Usually, the software for high-per- 
formance computer fax adapters such 
as the FX-BMI89 reside in memory 
and work in the background. In that 
way, the fax function is automatically 
available even during the time that the 
computer is being used for other 
tasks. The adapter essentially pro- 
vides all the functions of a con- 
ventional fax except that the signal 
inputs to and outputs from disk: You 
store text, graphics, and scanner out- 
put as a disk file. 

The fax adapter transmits any fax- 
formatted disk file as a conventional 
fax signal. To incoming fax, the 
adapter appears as a conventional up- 
scale fax machine, except that it can 
store incoming data on disk for future 
use or for future printing. 

Again as provided by the software, 
the fax adapter can "store" multi-ad- 
dress pages, will store-and-forward 
on a selective or broadcast basis, and 
will respond to polling. 

As with conventional Group-3 fax 
machines, a fax adapter's features and 
functions vary from model to model. 
Actually, the functions and features of 
a fax adapter are determined more by 
the software than the hardware. The 
lower-cost adapters emulate the fea- 
tures of the lower-cost fax machines; 
the more expensive adapters emulate 
upscale fax machines. 

Whether you're interested in a 
stand-alone fax machine or a fax 
adapter for your computer, keep in 
mind that just about every con- 
ceivable communications feature and 
convenience is available; but re- 
member that every upgrade usually 
means additional cost. R-E 
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IT WAS ALMOST FIFTY YEARS AGO THAT 

Radio & Television magazine — a sis- 
ter publication of Radio Craft, which 
eventually became Radio-Elec- 
tronics — published two articles that I 
wrote on the subject of radio fac- 
simile. In those days, radio facsimile 
was new and highly experimental. I 
was still in high school when 1 be- 
came fascinated by the experimental 
facsimile transmissions that were 
broadcast by UHF station W8XE in 
Cleveland, Ohio. Not having access 
to commercial equipment, I began to 
experiment with different ways to 
print out the material. My experi- 
ments resulted in two machines, 
which were the subject of my articles 
in the November 1940 and January 
1941 issues of Radio & Television 
magazine. 

About the time I finished my own 
machines, I came across two surplus 
Crosley Model 119 READO facsimile 
kits, which had been manufactured as 
part of an evaluation program de- 
signed to test the feasibility of broad- 
casting newspapers by radio, so that 
readers could get the news instantly, 
not hours or a day after it took place. 
Among other things, the imminence 
of World War II terminated the experi- 
mental facsimile broadcasts in 1941, 
so 1 purchased the READO kits in the 
hope of continuing my experiments. I 
intended to use one of the units as a 
scanner, the other as a printer. My 
efforts proved partially successful, 
but an inadequate optical system re- 
sulted in poor resolution and a some- 
what noisy picture quality. 

About that time I joined the U.S. 
Navy to work on RADAR (a classified 
word at that time) and, as a result, I 
had to suspend further experimenta- 
tion with facsimile 



FACSIMILE: 




ueTlVI ,*«*> *ww» 



1940 — 1988 



An early experimenter with radio facsimile brings an old 
home-brew up to date with solid-state circuits. 

CARL A. HELBER 



Time marched on, but for some 
reason I held on to the two facsimile 
sets. Finally, after almost 50 years, I 
found the time to continue my experi- 
ments with facsimile. This article de- 
scribes the design and construction of 
the original scanner-printer pair, and 
some of the components and tech- 
niques — which were not even envi- 
sioned nearly fifty years ago — that I 
used to get the units working. 



Big and heavy 

Everything about the old machines 
was big — actually huge. Figure 1 
shows just the mechanical assembly 
for my old scanner; Fig. 2 shows the 
printer. The electronics for each was 
in a separate enclosure (which was 
often installed under the mechanical 
assembly). 

As I proceeded with my upgrading 
of the old machines using modern sol- 



id-state circuits, I had many recollec- 
tions of the way things used to be 
done, or as someone said, "as it used 
to was." For example, because the 
amplifiers had very high input imped- 
ances the construction of any elec- 
tronic project almost always required 
extreme care in the placement of the 
wires that connected the vacuum-tube 
filaments (heaters); at the very least, 
the wires had to be tightly twisted to 
reduce the ever-present hum pickup. 
In fact, particular care had to be taken 
with all wiring because the sheer 
physical size of the components used 
for vacuum-tube circuits usually re- 
sulted in long leads, which made the 
circuits particularly susceptible to 
noise pickup. 

Then there were the problems of 
physical size and weight. There were 
no transistors or IC op-amps a half 
century ago. Typical of vacuum-tube 
technology, yesteryear's circuits re- 
quired 90 to several hundred volts in- 
stead of the 15 volts or less that is 
common in many solid-state circuit 
designs, so the power supplies were 
usually humongous. 




FIG. 1— A 50-YEAR OLD scanner. The doc- 
ument was prepared from a roll of 
sprocket-fed paper. 




FIG. 2— THE PRINTER used electrosen- 
sitive sprocket-fed paper. The image was 
literally burned into the paper by a high- 
voltage stylus. 

The Finch Facsimile System 

While my upgrading of the old 
equipment is based on the configura- 
tion of the Finch facsimile system, 
there is no reason why the same op- 
tical and electronic design can't be 
applied to drum-type scanners. 

In the Finch facsimile system the 
document to be transmitted is spring- 
loaded against a curved platen. An 
optical assembly sweeping back and 
forth about the radius of curvature of 
the platen projects a tiny, bright spot 
of light onto the document. A pho- 
totube mounted on the optical assem- 
bly picks up the light reflected off the 
document. Since the intensity of the 
reflection varies directly with the den- 
sity of the point being illuminated, a 
relatively large phototube current is 
produced by reflection from a white 
area, while the reflection from black 
generates a small phototube current. 
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Unfortunately, "relatively large" is a 
nebulous term; under the best of con- 
ditions the currents are very small — a 
few tenths of a microampere. 

Typically, the tiny currents are con- 
verted to voltage and applied as mod- 
ulation to an AC carrier. The carrier 
signal is then further amplified to a 
level suitable for modulating a radio 
transmitter. In the Finch system, the 
carrier frequency is 2000 Hz for docu- 
ment transmission and 400 Hz for the 
synchronization signal that keeps the 
scanner and printer synchronized. 

The Finch facsimile printer uses a 
stylus sweeping back and forth across 
electrosensitive paper that is sup- 



ported by a curved platen similar to 
the one used in the scanner. (I believe 
that the paper used a thin coating of 
titanium dioxide over a carbonized 
backing.) Signals received over the 
radio link from the scanner are ampli- 
fied to several hundred volts in a con- 
ventional tube-type power amplifier 
and then applied to the stylus. The 
high voltage at the point of the stylus 
burns off the light-colored coating to 
a degree dependent on the magnitude 
of the voltage. As more of the coating 
burns away, more of the black backing 
shows through. (Too much voltage 
would cause the backing to burn 
through.) 



Synchronizing pulses sent by the 
scanner energize an escapement lever 
in the printer at the beginning of each 
scan line. The printer is designed to 
run slightly faster than the scanner so 
that the stylus arm, which is driven 
thru a slip-clutch mechanism, will be 
waiting for the sync pulse at the start 
of each scan. This kind of mechanical 
synchronization was necessary, even 
though synchronous motors were in 
use in 1941, because most major 
power companies were not syn- 
chronized with each other as well as 
they are today. At present, by using 
synchronous motors, it is usually only 
necessary to get the printer started at 




FIG. 3— THE NEW SCANNER OPTICAL SYSTEM. A major improvement is the substitution 
of a phototransistor for a phototube as the reflected-light sensor. 
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the right point at the beginning of the 
transmission; after that the escape- 
ment lever is left energized until the 
transmission is completed. 

The scanner 

As I mentioned earlier, at best the 
optical system used in the original 
design resulted in a phototube current 
of a few tenths of a microampere. To 
achieve even that minuscule level, a 
type 923 gas- phototube operating at 
about 90 voits was required. While a 
load impedance of several megohms 
could result in a signal voltage in the 
range of 1-2 volts, the hum problem at 
such a high load impedance was for- 
midable. On top of the problem of low 
output voltage, the signal had to mod- 
ulate a carrier so that it could be am- 
plified still more by stable amplifiers. 
When I interrupted my experiments in 
1941, I had not yet resolved to my 
satisfaction the problems of low out- 
put voltage and susceptibility to hum. 

But technological advances in the 
last twenty years have been so great 
that all of the early problems essen- 
tially disappeared when I substituted 
solid-state circuits (transistors and 
IC's) for the original vacuum tubes. 
For example, DC amplification was 
quite difficult to accomplish with a 
high degree of stability in the early 
days. Today, feedback techniques for 
IC op-amps make transfer charac- 
teristic shaping and gain adjustment 
relatively easy. 

New optics 

figure 3 shows my new optical sys- 
tem. A Sylvania 1 156 lamp — the kind 
used for an automobile's backup 
lights — provides the light source. The 
lamp's filament is a 20-mil diameter 
tungsten coil 0.3-inch long that oper- 



ates at 12 volts at slightly less than 1 
ampere. A scanning spot 0.01 -inch 
high by 0.0067-inch wide is obtained 
by using a demagnifying lens system 
to image the filament on a 10-mil di- 
ameter aperture. The resulting spot 
width is determined by the filament's 
width, while the spot's height is deter- 
mined by the aperture's diameter. A 
10-mil horizontal slit could have been 
used and would have made the de- 
magnifier alignment non-critical, but 
it is much easier to fabricate a small, 
round aperture. A 1:1 projection sys- 
tem using a short focal length lens 
images the illuminated aperture on 
the document being scanned. 

The aperture is created in a 0.5- 
inch diameter disk of 5-mil brass shim 
stock having a deep dimple in the 
center. (A sharp pointed pin or needle 
is used to form the dimple.) The disk 
is then placed dimple point down on a 
sheet of 400-grade silicon carbide pa- 
per and rubbed until enough brass is 
removed to leave a 10-mil hole. 

As shown in fig. 3, a phototran- 
sistor is mounted at the end of the lens 
tube. Because the case of the pho- 
totransistor is connected internally to 
the collector, which in turn is con- 
nected to +12 volts, the phototran- 
sistor is insulated from its metallic 
mounting by a layer of insulating 
tape. A length of RG-188 coax cable 
carries the phototransistor's signal to 
its amplifier. 

Light from the 12- volt lamp must 
be prevented from directly illuminat- 
ing the document being scanned, but 
it is essentia! that the lamp be cooled 
by a flow of air. The cooling is pro- 
vided by a 4-inch fan feeding an air 
stream into cylindrical baffles posi- 
tioned both above and below the 
lamp. The baffles direct the air around 



the lamp while preventing uncon- 
trolled light radiation. 

Figure 4 is the circuit used in my 
current scanner. Transistor Ql is the 
phototransistor located on the optical 
head. White areas of the copy being 
scanned produce a current of 5-10 
microamperes, while black areas re- 
sult in less than one 1-2 microam- 
peres. Potentiometer R 1 compensate 's 
for any stable offset current that might 
be caused by ambient room illumina- 
tion reaching the phototransistor. 

Op-amp ICl-a is a current-to- volt- 
age converter with provision for 
changing signal gain (R3), and for 
clamping the white level if necessary. 
Potentiometer R5 is used to set the 
black clamping level to prevent over- 
driving the printer when adjustments 
are made to enhance the resolution of 
fine detail in the scanned material. 
For example, a narrow line whose 
width approaches the width of the 
scanning spot will generate a smaller 
signal than a broad line of the same 
gray level. The print density of the 



narrow line (fine detail) can be im- 
proved by adjusting R5. 

The troublesome, somewhat 
touchy vacuum-tube modulator used 
in the early equipment is replaced by a 
simple transistor clamp (Q2) that also 
serves as a clamp for removing the 
scanned signal during the return 
stroke of the scanner head. A 1455 
timer (IC2) generates the 2-10-kHz 
carrier; Rll sets the earner's frequen- 
cy. Switch SI, the return scan dis- 
able, is actuated by the scanning 
mechanism. 

Potentiometer R6 adjusts the chop- 
ped signal amplitude and R9 adjusts 
the DC offset as required by the re- 
ceiving circuitry. R9 would not be 
used in a radio transmission system; 
instead, a bandpass filter would be 
used to remove the DC and the low- 
frequency components while leaving, 
in effect, a balanced-modulated car- 
rier to be applied to the transmitter. 

The adjustment of the scanner's 
electronics starts by manually point- 
ing the scanning head at a white area 




FIG. 4— THE NEW SCANNER ELECTRONICS is all solid-state. The carrier is generated by 
timer IC2. 



of the document being sent. Rl is 
adjusted so that the voltage at pin 7 of 
ICI-a is zero or slightly negative. 
Next, the head is pointed at a center of 
the finest black line to be transmitted, 
which should cause the voltage at pin 
7 to go several volts positive. (R3 is 
used to adjust the level to Z-A volts.) 
R5 is adjusted so that with the base of 
Q2 grounded, the voltage at Q2's col- 
lector just begins to clamp. If R3 has 
been changed substantially, it might 
be necessary to repeat the previous 
procedure. Finally, R6 and R9 are set 
to provide the signal needed by the 
printer. In my current equipment, it is 
a 1.5-2-volt peak AC signal (full 
white to full black) sitting on top of a 
1-volt DC offset. 

The printer 

Figure 5 is the schematic of my 
most recent printer circuit. From the 
outset, it was obvious that the stylus 
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FIG. 5— THE NEW PRINTER electronics is 
also all solid-state. A conventional re- 
verse-connected filament transformer 
proved to be exactly the part needed to 

drive the stylus. 



transformer used in the original 
equipment would not be suitable for 
use with easily available transistors. 
The original transformer worked with 
tubes like the 6L6, which required a 
plate voltage of 250-300 volts. Com- 
mon power transistors usually work at 
well under 100 volts, and usually at 
only 15-20 volts at the 5-10-watt 
power level required to mark the elec- 
trosensitive paper. 

Calculations for stylus-driver 
transformer Tl indicated a turns ratio 
of 29: 1 on a %-inch square core. It 
turns out that a Triad F-16X filament 
transformer has the same size core 
and a turns ratio of 36.5:1 between 
one-half the secondary and the 117 
volt primary. A power transistor oper- 
ating at approximately 20 volts should 
be able to provide a stylus voltage 
about the same as that provided by a 
6L6 operating at 250 volts. That in- 
deed turned out to be the case. In fact, 
a 15 -volt supply turned out to be more 
than adequate. 

Power transistor Q2 is normally cut 
off until the signal reaches about + 1 
volt. From 1 volt to about 2.5 volts 
TI's secondary voltage rises from a 
level that produces a barely discerni- 
ble mark to a level where the backing 
paper begins to burn through. (Aver- 
age collector current rises to about 
500 mA.) 

Capacitor CI slows the amplifier's 
rise time to suppress any tendency 
towards oscillation caused by stray- 
capacity feedback from QI's output to 
its input. Switch SI is a return-stroke 
signal disable switch like the one used 
in the scanner. 

ft really works 

For almost 50 years I managed to 
hang on to several 100-foot rolls of the 
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FIG. 6— 50-YEAR-OLD electrosensitive 
paper was used to make this facsimile of 
the original draft of this article. 




FIG. 7— EVEN PHOTOGRAPHS can still be 
reproduced using the old equipment and 
paper. 

special sprocketed facsimile paper 
used by my mechanisms. Sur- 
prisingly, after nearly a half-century 
there appears to be no deterioration in 
the paper's recording quality. Two 
samples of documents sent from the 
scanner to the printer over a direct 
wire link show that my up-to-date cir- 



cuits work very well with the ancient 
mechanisms. Figure 6 is a facsimile 
print of the original draft of this arti- 
cle; Fig. 7 is a facsimile print from a 
photograph of a well-know politician. 
In fact, as you can see from Fig. 6, 
the reproduction of the individual 
characters by my refurbished printer 
compares favorably with the print 
quality from some of the new ma- 
chines. 

Conclusions 

Tli is project has been fun, to say the 
least. It was interesting to recall the 
many difficult circuit problems I en- 
countered when building facsimile 
equipment back in the 1940's. It was 
even more interesting and satisfying 
to see the enormous progress made 
possible by modern electronic com- 
ponents. 

But as good as my results are, much 
experimentation with clamping lev- 
els, offsets, and gain remains to be 
done to improve the gray-scale perfor- 
mance of the system. Unfortunately, 
the time will come when my supply of 
electrosensitive paper is exhausted. In 
view of that eventuality, I am now 
considering the design of a drum-type 
scanner using the same optical head 
described in this article. A drum-type 
scanner generates a linear time-posi- 
tion relationship for points on the doc- 
ument; a feature that makes it fairly 
simple to digitize and store the signals 
in a computer memory where they can 
be processed in a way suitable for 
transmission to a digital printer. In 
that instance, a computer program is 
required to convert the digital ampli- 
tude data into a constant- frequency 
variable-dot format for half-tone re- 
production. I just hope it won't take 
me another 50 years to do it. R-E 
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Now electronics technicians can get into VCR Servicing quickly and easily 

Learn professional VCR servicing 

at home or in your shop 

with exclusive videotaped 

demonstrations 
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Today, there are more than 10 million 
VCRs in use, with people standing in 
line to have them serviced. You can 
bring this profitable business into your 
shop with NRI professional training in 
VCR servicing. This top-level training 
supports the industry's claim that 
the best technicians today are those 
who service VCRs. 

Integrated Three- Way 
Self-Teaching Program 

In one integrated program, NRI 
gives you a study guide, 9 instructional 
units, 2 hours of video training tapes 
accompanied by a 32-page workbook 
that pulls it all together. At home or in 
your shop, you'll cover all the basic 
concepts of video recording, mechani- 
cal and electronic systems analyses, 
and the latest troubleshooting tech- 
niques. Your workbook and instruction- 
al units also contain an abundance of 
diagrams, data, and supplementary 
material that makes them valuable addi- 
tions to your servicing library. 

The "How To" Videotape 

Your NRI Action Videocassette uses 
every modern communications tech- 
nique to make learning fast and easy. 
You'll enjoy expert lectures and see 
animation and video graphics that make 
every point crystal-clear. You'll follow 
the camera eye into the heart of the 
VCR as step-by-step servicing tech- 
niques are shown . Both electronic and 
mechanical troubleshooting are covered 
. . . including everything from com- 
plete replacement and adjustment of the 
recording heads to diagnosing micro- 
processor control faults. 

Plus Training On All The 
New Video Systems 

Although your course concentrates 
on VCRs covering Beta, VHS, and W 
U-Matic commercial VCRs, NRI also 
brings you up to speed in other key 
areas. You'll get training in capacitance 
and optical video disc players, projec- 
tion TV, and video cameras. All are in- 
cluded to make you the complete video 
technician. There's even an optional 
final examination for NRI' s VCR Pro- 
fessional Certificate. 



Covers Beta and VHS 
systems with actual 
instruction on 
videotape. 




The Best Professional 
Training 

This exclusive self-study course has 
been developed by the professionals at 
NRI. NRI has trained more television 
technicians than any other electronics 
school! In fact, NRI has consistently 
led the way in developing troubleshoot- 
ing techniques for servicing virtually 
every piece of home entertainment 
equipment as it appears in the market- 
place. 

Satisfaction Guaranteed 

. . . 15-Day No-Risk 

Examination 

Send today for the new NRI Self- 
Study Course in VCR Servicing for 



Professionals . Examine it for 1 5 full 
days, look over the lessons, sample the 
videotape. If you're not fully satisfied 
that this is the kind of training you and 
your people need to get into the profit- 
able VCR servicing business, return it 
for a prompt and full refund, including 
postage. Act now, and start adding new 
business to your business. 

Special Introductory Offer 

This complete VCR training course 
with two hour videotape is being 
offered for a limited time only, on 
orders received from this ad, at our low 
introductory price of $179.95. Save 
$20 by acting now ! 
NRI Training For Professionals 
McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue Washington, DC 20016 



\np C J Gel me started in profitable 
L \-j\J % VCR servicing. Rush me my 
NRI self-study course in VCR Servicing for 
Professionals. I understand I may return it for 
a full refund within 15 days if noi completely 
satisfied. 
PLEASE SPECIFY TAPE FORMAT DESIRED □ VHS □ BETA 

Name (please print) 

Company 

Street 






NRI Training For Professionals 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Avenue 

Washington. DC 20016 



City/StateJZip_ 



Enclosed is my □ check D money order for S179.95 (D.C. residents add 6% tax) Make check payable to NRI 
Charge to D VISA Q MasterCard . 



Interbank Number 



Card Numbcr_ 
Signatures 



Expiration Dale. 



(required for credit card sales) 
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POWERLINE 
MONITOR 



UNTIL RECENTLY WE SAFELY 

could give little thought to the 
quality of the AC power com- 
ing out of our wall outlets. But 
the world is changing, and so 
are the power requirements of 
electronic equipment. Noisy, 
fluctuating, line power may 
not bother lamps, irons, or 
other appliances, but dirty 
power can raise havoc with 
sensitive electronic devices 
such as personal computers. If 
you have ever lost data or 
"trashed" a program running 
on your computer, you may 
have been a victim of a power 
brownout or excessive line 
noise, without realizing it. 
That could cause you to waste 
time troubleshooting the unit 
for an intermittent problem, 
when all that was wrong was a 
power glitch. 



Power monitors 

A power monitor lets you 
keep an eye on the condition of 
your AC power. At a glance 
you can read the line voltage 
and be aware of brownouts and 
surges that might damage your 
equipment. It even lets you 
monitor the relative noise level 
on the line; a feature that helps 
you spot high-noise condi- 
tions that cause equipment 
problems. Also, as we'll show 
later, a power monitor's noise- level 
feature lets you test line filters quickly 
and easily. 

Although a professional-grade 
power monitor having those features 
is usually very clostly, this month 
we'll show you a hobbyist-grade ver- 
sion of the device that can be built for 
as little as $45. Even so, if precision 
components are used it can read the 
powerline voltage down to tenths of a 
volt with an accuracy that exceeds 
±0.5%, Also, relatively large 0,56- 
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Solve those power problems 
with this power monitor! 

GARY McCLELLAN 



inch LED's displays make it easy to 
read the line voltage and relative noise 
levels at a glance. 

How it works 

The schematic of the circuit is 
shown in Rg. I. The dashed lines 
represent the edges of a printed-cir- 
cuit board. The lettered terminals on 
the dashed lines correspond to lettered 
solder pads on the PC-board to which 
the external components are con- 
nected. For example, switch Sl-b 



connects to solder pads on the 
PC board labeled a, b, and c. 
The power monitor is a sim- 
ple, straightforward device 
using an Intersil ICM71076 
digital voltmeter (IC2), which 
reads 0-1.999 volts DC. For 
AC-voltage measurements, 
the applied voltage is simply 
rectified to DC before being 
fed to the digital voltmeter. For 
noise readings, a high-pass fil- 
ter and peak-reading rectifier 
circuit are substituted for the 
conventional AC rectifier. A 
regulated power supply, IC1, 
provides the reference voltage 
needed by IC2. 

The basic digital-voltmeter 
circuit is built around IC1 and 
IC2. DC inputs from the volts- 
or noise-measuring circuits 
appear across resistor R8 and 
capacitor C9. Those compo- 
nents attenuate and filter the 
signal from the volts- and 
noise-measuring circuitry. 
The signal is then applied to 
IC2, pin 31, via resistor Rll 
and is measured. (Resistor Rl 1 
and capacitor CIO provide 
overload protection for 1C2.) 
The applied voltage is convert- 
ed by IC2 into driving signals 
for displays DSPt and DSP2. 
A key part of the digital 
voltmeter is a reference volt- 
age source from IC1. It deter- 
mines the overall accuracy of the unit 
because IC2 makes measurements by 
comparing a known reference voltage 
with the unknown input. In this in- 
stance the reference voltage is 
provided by adjustable voltage reg- 
ulator IC1, a low-cost adjustable volt- 
age regulator. The regulated output 
voltage of 1 volt appears at the wiper 
of potentiometer R6 and is applied to 
IC2 pin 36. Because 1C1 will not reg- 
ulate the output voltage if too little 
current is drawn, resistor R4 ensures 
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FIG. 1— THE POWER MONITOR INDICATES either the applied line voltage or the powerline 
noise. The noise level is determined by passing the line voltage through high-pass filter 
C1/R1/C2. 
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regulation by providing a minimum 
output current drain for IC I ; the cur- 
rent loading caused by R4 ensures 
that IC1 will provide a constant 1.23- 
volt output. 

The AC-voltage circuit is simple 
and easy to understand. Line voltage 
appearing across the in terminals on 
the PC board is rectified by diode Dl. 
The pulsating DC output from Dl is 
scaled down to the 1 . 2-voil range by 
resistors R2, R3, and R8. Capacitor 
C9 filters the pulsating DC so it can be 
measured. For improved safety and 
reliability, two separate resistors, R2 
and R3 , are used instead of a single 



resistor. That is necessary because 
small precision resistors are usually 
rated at only 250 volts DC. which is 
marginal for use in this application. 

Noise measurements 

The noise-measuring circuit con- 
sists of a high-pass filter and a volt- 
age-doubler rectifier circuit. Capaci- 
tors CI and C2, and resistor Rl, filter 
out the 60-Hz hum component, leav- 
ing only line noises to be measured. 
Diodes D2 and D3 rectify noise com- 
ponents into DC values. The output 
from D3 drives resistor R8 and 
charges capacitor C9 to the peak val- 



ue of the noise signal . 

Understand that the noise readings 
are relative because they are deter- 
mined by the duration, waveshape, 
and peak value of the noise pulses. In 
normal use, that limitation should not 
cause problems for the user. 

The power supply 

Both regulated and unregulated 
voltages are used. Diode D4 and ca- 
pacitor C13 provide -4.7 volts for the 
analog circuitry inside IC2. Diodes 
D5 and D8 provide pulsating DC for 
powering LED displays DSP1 and 
DSP2. Using pulsating DC for the 
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FIG. 2— USE A SOCKET FOR IC2, and do not install the IC itself until all other PC-board 
components are installed. 







FIG. 3— FOLD THE CAPACITORS FLAT AGAINST THE BOARD to ensure clearance be- 
tween the board and the cabinet. To prevent strain on the leads, bend them before 
soldering. 



displays rather than using a steady DC 
voltage lowers IC2's power dissipa- 
tion. Finally, a regulated +4.7-volt 
source for 1C2 is provided via Zener 
diode D9. 



Parts 

A few parts that might prove diffi- 
cult to get are the precision resistors 
and capacitors, and the plastic case. 
Precision resistors tend to be tough to 



PARTS LIST 

All resistors Vi-watt, 5%, carbon 
film unless otherwise noted. 

R1— 100.000 ohms 
R2, R3— 221,000 ohms, Ya-watt, 1% 
metal film 

R4. R12— 470 ohms 
R5— 3300 ohms, Ys-watt, 1% metal 
film 

R6 — 1000-ohm cermet trimmer po- 
tentiometer (Digi-Kev OFA13) 
R7— 15,000 ohms, Ys-watt, 1% metal 
film 

R8— 10,000 ohms, Ys-watt, 1% metal 
film 

R9— 100,000 ohms 
R1 0—470,000 ohms 
R11 — 1 megohm 
R13, R14— 220 ohms 
Capacitors 

C1, C2— 470 pF, 1000 volts, ceramic 
disc 

C3. C4, C10— 0.01 fj-F, 50 volts, ce- 
ramic disc 

C5 — 100 pF, 500 volts, ceramic disc 
C6 — 0.1 (j,F, 50 volts, polyester film 
C7 — .047 jjlR 50 volts, polyester film 
C8— 0.22 u,F, 50 volts, polyester film 
C9, C14— 10 u-F, 16 volts, radial 
tantalum 

C11-C13— 220 U.F, 10 volts, radial 
electrolytic 
Semiconductors 
IC1— LM317L, voltage regulator 
IC2— ICM7107CPL, A/D converter 
DSP1, DSP2— Dual 0.5-inch com- 
mon-anode LED display (Digi-Key 
P337ND or equivalent) 
D1— 1N4004 rectifier diode 
D2, D3— 1N4148 switching diode 
D4-D8— 1N4002 rectifier diode 
D9— 1N4732 Zener diode 
Other components 
F1— Fuse, Yj ampere 
PL1 — Linecord plug 
S1 — 3P3P rotary switch, see text 
T1 — Filament transformer: 6.3 VCT, 
600 mA, Stancor P-6465 or equiv- 
alent part 

Miscellaneous: Cabinet, printed-cir- 
cuit materials, IC socket, hardware, 
wire, solder, etc. 



buy in small quantities from local 
sources, but several Radio-Elec- 
tronics advertisers do stock them. In 
a pinch, you can substitute the nearest 
value ^4-watt carbon-film resistors, 
but then the unit's precision will suf- 
fer. The polyester capacitors arc wide- 
ly available from many sources, but 
the electrolytic capacitors may prove 
difficult to get. You may prefer to use 
220- u-F, 16- volt units and mount them 
on the foil side of the board where 
there is more room. And finally, the 
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plastic case is a product from LMB/ 
Heeger, Inc. Their products are wide- 
ly available from distributors, so ask 
your local dealer if it can be special- 
ordered. Otherwise, you can sub- 
stitute any kind of plastic case and 
plastic mounting hardware. 

Construction 

The circuit should be assembled on 
a printed-circuit board. The template 
is provided in PC Service. 

For ease-of-assembly, using Figs. 2 
and 3 as a guide, mount the PC- 
board's components in the following 
order: First, the socket for IC2, then 
all other semiconductors. (Do not in- 
sert IC2 into its socket until the entire 
board is stuffed.) Next, all resistors 
and jumper wires; then the capacitors. 
To ensure clearance between the 
board and the cabinet's front panel, 
install the electrolytic capacitors and 
the larger Mylar/polyester types so 
they lie flat on the board. 
- Finally, install the LED displays. 
Position the displays so that their dec- 
imal points (dots) are at the bottom. 

As shown in Fig. 4, switch SI is 
installed on the foil side of the board 
and its terminals are connected by 
short lengths of insulated wire that are 
tack-soldered to the foils. Although 
SI can be any kind of DPDT switch, a 
3P3P rotary switch is recommended 
because they are inexpensive and gen- 
erally available . (One section of the 
switch is not used.) 

The cabinet 

Finally, install the PC board and its 
external components in a plastic cab- 
inet. First, drill all the necessary holes 
in the front of the cabinet and smooth 
the edges of the display cutout with a 
file. Then use press-on letters to label 
the project. Mark a location in the 
center of the rear case half and drill a 
Vi-inch hole that will be use for a 
hanger bracket. 

To install the parts in the case, in- 
stall threaded spacers on the compo- 
nent side of the board and then push 
the board into the case and secure it 
with nylon screws. Turn SI fully 
counter clockwise and install the 
knob on its shaft so it's pointing to 
volts. Then install the fuseholder and 
transformer Tl adjacent to the PC- 
board with nylon screws. Push the 
linecord through a hole in the bottom 
of the case and knot it inside the case 
for extra security. 

Finish the project by wiring the 




FIG. 4— VOLTS-NOISE SWITCH S1 is 
mounted on the foil side of the PC-board. 
Its connections are tack-soldered to the 
appropriate solder pads. 

cord, fuseholder, and transformer to 
the board . Double cheek your work to 
make sure that the green secondary 
wires from Tl go to the board's AC 
solder pads and ground terminals, 
while the AC linecord go to the in 
terminals. 

Before closing the case, install the 
fuse and cut a piece of scrap plastic so 
that ii fits over the PC-board, between 
the switch and the sides of the cab- 
inet. The material provides an extra 
margin of safety by insulating the cir- 
cuit from any screw or nail passing 
through the back of the case. Close up 
the case and you are done ! 

Calibration 

Plug the power monitor into an AC 
outlet and note that the display lights 
up and indicates some value. If the 
display doesn't light, quickly turn off 
the power and check for a wiring er- 
ror, or a solder bridge. 

For best calibration accuracy you 
will need a high-quality digital multi- 
meter. Set the multimeter to the 200- 
voit AC range and connect it to the 
same AC outlet to which the power 
monitor is connected. Insert a screw- 
driver through the case hole that al- 
lows access to cal control R6 and 
adjust R6 until both meters read the 
same value. 

Troubleshooting 

If the power monitor doesn't work 
at all, or is inaccurate, and the prob- 
lem doesn't appear to be a wiring 



error, check the power-supply volt- 
ages and the reference voltage at IC2 
pin 36, If the voltages are good, either 
IC2 is bad or installed wrong. Lastly, 
if displays continually show 000, 
check the position of the knob on Si's 
shaft, it is probably wrong. 

Operation 

The power monitor is easy to set up 
and use. Simply insert a screw in the 
wall where you want it, then hang the 
project on the screw. Connect the plug 
and you are ready to monitor power- 
line conditions. 

So what line voltage limits and 
noise levels are acceptable? As far as 
voltage is concerned, all equipment 
will work on voltages from 110-125 
VAC with no problems. But as you go 
beyond those limits, your chances of 
problems increase tremendously. 

Understand that typically most ap- 
pliances are erratic at 100—105 volts 
and run hot at 130-135 volts. As for 
noise levels, the values are highly 
variable. 

Generally up to a few volts of noise 
will cause no problems, but if the 
noise level exceeds 20 volts peak, 
which will cause the display to blank, 
you will probably have operating 
problems. (Exactly what happens due 
to an incorrect line voltage or high 
line noise depends upon the equip- 
ment you are using.) 

You should be aware that the noise 
circuitry will also respond to carrier- 
current devices such as wireless inter- 
coms and A70-type home-control sys- 
tems or other communication devices 
such as line carrier modems or wire- 
less intercoms. However, the signals 
from those devices should not bother 
other equipment, despite the high 
noise readings you get. 

As mentioned earlier, the power 
monitor is useful in testing noise fil- 
ters. The procedure is simple; here's 
how to do it. Plug the power monitor 
into a duplex outlet; then plug a noisy 
device such as a shop vacuum into the 
same outlet. Turn on the vacuum and 
note the noise level's meter reading. 
Disconnect the power monitor and 
connect the noise filter between the 
outlet and the power monitor. If you 
see the same noise-level reading on 
the meter as you did before you con- 
nected the noise filter, then some- 
thing's wrong with your noise filter. 
The power monitor's reading will be 
lower if the noise filter is working 
properly. R-e 
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Digital Telephone Lock 



This easy-to-build device prevents 
unauthorized use of your telephone. 



LAST MONTH WE EXAMINED HOW THE DIG!- 

tal telephone-lock works. This 
month, we'll build the unit, show how 
the security code is programmed, and 
how to retrofit the system for use with 
pulse-dialed phones. 

Maintaining connection 

While using a telephone you might 
have noticed the sound of clicks in the 
receiver when the central office con- 
nects you to the called party. The 
clicks are an interruption of the volt- 
age to the telephone instrument. If no 
means of counteracting the voltage 
interruptions were applied to our cir- 
cuit, the small internal LED across 
pins 1 and 2 of IC1 would go out and 
ICl's output would reverse, causing 
RY1 to drop out and interrupt the call. 

Capacitor C7 , which is connected 
between the base of Ql and the +6- 
volt supply, prevents RY1 from drop- 
ping out. The capacitor charges when 
a ground (low) is available at Ql's 
base. During a brief interruption in 
the telephone line voltage, the capaci- 
tor discharges and applies a low 
(ground) to Ql's base, thereby keep- 
ing RY1 energized during the entire 
interruption. 

When the telephone call is com- 
pleted, returning the handset to its 
cradle disconnects the telephone line 
from the On-Hook Detector, thereby 
restoring IC1 pin 5 to a high, which 
cuts off Ql, causing RY1 to drop out 
making sure that the telephone is re- 
turned to its standby condition. 

Incoming calls 

The security code isn't needed to 
answer an incoming call because the 



Tele-Guard has an over- ride circuit 
that allows the secured telephone to 
answer a ringing signal. 

The over-ride circuit is based on 
opto-isolator IC2, which functions as 
a ring detector. A telephone ringing 
signal, which appears across the red 
and green telephone wires, is approxi- 
mately 90-100 volts at 20-30 Hz. If 
you trace the circuit shown in Fig. 5, 
you'll find a that a series circuit con- 
sisting of capacitor C4, resistor R5, 
and IC2, is connected across the tele- 
phone line. When the ringing signal is 
received, IC2's internal LED begins 
to flash, which causes pin 5 of IC2 to 
go low. That low is then applied 
through diode D6 to the base of Ql, 
which causes Ql to conduct and ener- 
gize relay RY1 . When the relay pulls- 
in, the contacts then connect the tele- 



phone to the telephone line so the call 
can be answered. 

Unfortunately, there is a problem 
with that arrangement. Pin 5 of IC2 
goes low only when its internal LED 
flashes, which means that the tele- 
phone can only be answered during 
the ringing half of the signalling cy- 
cle. To overcome the problem, R4 and 
C3 are added to provide a steady low 
to Ql's base whenever pin 5 of IC2 
attempts to go high. The R4/C3 time 
constant is approximately four sec- 
onds, which is more then enough time 
to compensate for the off- period of the 
ring cycle. 

Wiring the header 

The wiring of S02 determines the 
specific digits and their sequence 
needed to unlock the telephone. For 
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simplicity, the required S02 connec- 
tions has been broken down into the 
wiring groups shown in Fig. 6. 

Figure 6 is a top view of the S02 
20-pin header assembly. Pins 1-6 are 
used for the mis-dialed-digit reset 
pulse (more on that a little later). Pins 
7-10 are the selected unlocking dig- 
its , where pin 10 is the first digit that is 
entered, pin 9 is the second, pin 8 is 
the third, and pin 7 is the fourth and 
last digit. 

Pins 11—20 are connected directly 
to the decoded decimal output from 
1C6, where, in the stand-by mode, 
they are all high. 

Before any wiring can take place, 
determine the four-digit combination. 
Any digit from to 9 can be used . The 
combination can contain double dig- 
its, such as 2 2 3 4, 4 4 9 9, etc. 

For example, assume you wish to 
use the combination: 
9862 

The combination can also be writ- 
ten as shown in Table 2. 

As shown in Fig. 6, using jumper 
wires, connect header pin 19 to pin 
10. That will indicate to the Tele- 
Guard that the number 9 will be the 
first digit of the unlocking sequence. 

Connect header pin 18 to pin 9. 
That will indicate that the number 8 is 
to be the second unlocking digit. 

Connect header pin 16 to pin 8. 
That indicates that the third digit is 6. 
Then connect header pin 12 to pin 7, 
indicating that the number 2 is the 
fourth and final digit in the four-digit 
combination. 

The remaining S02 wiring is the 
additional wiring needed for a digit- 
reset pulse. Connect the remaining 
six unused digits (pins 11, 13, 14, 15, 
17, and 20) to header pins 1 through 6, 

When S02's wiring is completed 
and checked out, snap on the header's 
cover and write the combination on 
the cover. 

The reset pulse 

As stated earlier, the Tele-Guard 
can provide maximum security to 
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Digit 1 
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19 
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All resistors 'A- watt, 10%, unless 
otherwise noted. 

R1, R14— 1000 ohms 

R2, R10-R13— 220 ohms 

R3 — 47.000 ohms 

R4— 220,000 Ohms 

R5, R8— 10,000 ohms 

R6, R7— 120 ohms, 1 watt 

R9 — 1 meghohm 

Capacitors 

C1— 2.2 |xF. 250 volts, non-polarized 

C2, C4— 0.22 m-F, 100 volts 

C3— 1000 jj,F, 10 volts, radial elec- 
trolytic 

C5— 2.2 ji.F, 16 volts, axial electrolytic 

C6— 0.01 (j.F, 100 volts, ceramic disc 

C7— 47 jaF, 16 volts, radial elec- 
trolytic 

C8— 2200 |aF, 35 volts, radial elec- 
trolytic 

C9— 470 jaF, 35 volts, radial elec- 
trolytic 

C10— 0.22 \iF, 50 volts, ceramic disc 

Semiconductors 

IC1-IC3— 4N33 opto-isolator 

IC4 — 7404 hex inverter 

IC5— M-957-01 DTMF receiver 

IC6— 74154 4-to-16 decoder 

IC7— 74LS30, 8-input hand gate 

IC8, IC9— 7474 dual D-type flip-flop 

IC10— LM7812 12-volt voltage reg- 



ulator 

IC11- — LM7806, 6-volts vottsage reg- 
ulator 

Q1— 2N4402 

D1, D2, D8-D12— 1N4001 

D3-D7— 1N914 

LED1-LED4-— light-emitting diode, 
red 

Other components 

PL1 — modular plug with attached 
cord 

RY1— 6-volts DPDT, (Digi-Key Corp. 
Z115-ND) 

S01 —modular telephone socket 

S02 — 20-pin header with cover 

T1 — wall transformer, 12-18 volts, 
500 mA 

XTAL1— 3.58-MHz crystal 

Miscellaneous: cabinet, Touch- 
Tone telephone, printed-circuit ma- 
terials, wire, etc. 

Note: The following is available 
from Del-Phone Industries, Inc., 
P.O. Box 150, Elmont, New York 
11003: Etched and drilled 
printed-circuit board, $24:, 
M-957-01 DTMF receiver; $15.95; 
3.58-MHz DTMF crystal, 1.75. 
Add $2.00 for postage and han- 
dling. New York State residents 
must add appropriate sales tax. 
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FIG. 7 — THE PC BOARD is relatively large and should present no assembly problems. 
Just make certain LEO's 1-4 are installed on the cabinet in the correct order so you can 
observe the correct digit entry sequence. 



your telephone by making use of a 
circuit that will reset the D-type flip- 
flops (IC8 and IC9) every time an 
incorrect digit is entered as part of the 
unlocking sequence. 



The heart of the reset circuit is IC7, 
an 8-input nand gate. To refresh your 
memory of digital electronics, the 
output pin of a nand gate will go high 
when any of its eight inputs goes low. 
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In the case of Tele-Guard, header 
pins 1-6 are connected directly to 
IC7. The additional two IC7 input 
pins, which are not used, are con- 
nected to the + 6-volt power supply. 
In that state, all the inputs are high so 
the output is low. 

For example, lets assume that key- 
pad's number 9 button is pressed. 
That causes header-pin 19 to go low as 
long as the button is depressed. The 
jumper wire from header-pin 19 pass- 
es the low to header-pin 10, which is 
connected to the sequential pass-on 
circuitry (IC8 and IC9). At this point, 
all is well. 

Assume that the second digit en- 
tered via the keypad is the number 3. 
By referring to Fig. 6, you can see that 
header-pin 13 is pulled low. The 
jumper from pin 13 pulls pin 2 low. 
The No. 3 digit is considered to be a 
mis-dialed entry because our code re- 
quires the second number dialed to be 
an 8, not a 3. 

Since the 3 puts a low on header- 
pin 2, and since pin 2 is connected to 
one of NAND-gate IC8's inputs, ICS's 
output (pin 8) goes high. That high is 
inverted by IC4 to a low, which is 
passed on to IC8 and IC9 via pins 4 
and 10. Both IC8 and IC9 reset when 
pins 4 and 10 are low, thereby cancel- 
ing the previously saved unlocking- 
digit information. To by- pass the 
Tele-Guard, the user must enter the 
complete four-digit code in the proper 
sequence. 

Visual indicator 

LED's 1^1, shown in Fig. 5, pro- 
vide a visual indication of the unlock- 
ing sequence. They light in sequence 
as the correct combination is entered. 
When the fourth digit is entered, 
LED's 1-3 extinguish and LED4 goes 
on, which indicates that the telephone 
has access to the outside telephone 
line. 

Construction 

The Tele-guard is assembled on a 
double-sided PC board; the templates 
for the board are provided in PC Ser- 
vice. Alternately, an etched and 
drilled board can be purchased from 
the source given in the Parts List, 
Take note that the PC board, whether 
homebrewed or purchased, does not 
have plated-through holes; which 
means that after a component is 
placed on the board you must solder a 
component's leads to the traces on 
both sides of the board. 




FIG. 8— SINCE NOTHING IS CRITICAL you can install the PC board in just about any kind 
ot cabinet. Note the heat sinks attached to IC1 and IC11 , which are located on the left side 
of the PC board. 



EXTENSION TELEPHONES 




FIG. 9— WHETHER YOU HAVE ONE PHONE or several extensions, the Tele-Guard con- 
nects between the regular telephone line and all telephones connected to it. 



Using Fig. 7 as a reference, install 
the resistors and capacitors first, then 
the solid-state devices and the relay. 
Use sockets or strip-socket sections 
for IC5 and IC6, and for header S02. 
And make certain that you install heat 
sinks having at least 2Va square-inch 
of area on IC10 and IC1L 



To conserve space, diodes D9-D12 
must be mounted standing on end. 
Just make sure their polarity is correct 
before soldering. 

The completed unit can be installed 
in just about any kind of cabinet that 
you might have lying around. The 
cabinet that is shown in Fig. 8 was 
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made from a sheet of aluminum for 
the chassis, with wood blocks used 
for the sides. 

Checkout 

When all components are installed, 
soldered, and checked for proper po- 
larity, plug in AC -wall-transformer Tl 
(12 to 18 VAC, 500 mA) and check for 
proper voltages at the power supply. 

If everything checks out, connect 
the telephone to be secured to SOI. 
Then, using the keypad, key in the 
programmed security code and note 
the lighting of LED 's 1-3. 

When the fourth digit is entered, 
you should hear the relay pull in. Si- 
multaneously, LED4 should light 
while LED's 1-3 go out. (The relay 
will only pull in and then drop out.) 

Connect the red and green wires of 
a modular telephone cord to their 
proper locations on the PC board and 
plug the other end into the normal 
telephone modular wall connector. 

Again, using the proper unlocking 
code, enter the four security digits. 
When the fourth digit is entered the 
relay will pull in and self-lock, and 
you will hear a dial tone in the tele- 
phone's receiver. 

To further test out the operation of 
Tele-Guard, hang-up the telephone, 
then lift the handset again. This time 
enter the first two digits of the unlock- 
ing code. Note that LED1 and LED2 
light up. Then press any other button 
that is not associated with the code. 
This time both LED's should go out. 

To test the on-hook circuit, lift the 
handset and enter one or more of the 
digits needed to unlock your tele- 
phone; then hang up. The LED's that 
have just been turned on will ex- 
tinguish, indicating that the counters 
were reset. 

To test the security over-ride cir- 
cuit, have a friend call you . When the 
telephone rings, note that LED4 will 
light during the ringing half of the 
signaling cycle. Then lift the handset; 
you should be able to carry on a con- 
versation without any further action 
on your part. 

Multi-telephone system 

g Figure 9 shows a multi-telephone 

z home installation. Notice that all tele- 

<r phones in the home have been con- 

o nected in parallel. Make certain you 

ij observe the red -green polarity but 

q keep in mind that telephone installers 

o have been known to make mistakes, 

cc and you may find the red and green 

62 



I 





1 . — ■ 


* 






8 


T ■*■ 

1 




XTLl £~ 
3.58MHi-y- 6 


5 




: 




IC12 
M-959 


i 




2 


9 






3 


ID 


i ; 


_7_ 


7 


11 


i 


IC 


13 \B 


I 


12 


1 * 
i 


1413 r~ 


4 


14 T 




14 




<i 


1 











* 13 



1 
22 

21 

20 

18 
IB 



\ 



WIRE LEADS TO 



WIRE I 

IC5 SOCKET ON 
ORIGINAL 
PC BOARD 



> ICSPINS 







FIG. 10— THE SUBASSEMBLY CONSISTS OF only two IC's and crystal XTAL1. The crystal 
is the same one that's used in the DTMF version of the Tele-Guard. 



phones by simply adding a retrofit to 
the original project. 

The retrofit consists of a few easy- 
to-do modifications to the original 
project. One of the modifications is a 
small subassembly, shown in Fig. 10, 
that substitutes for IC5— the DTMF 
receiver. To avoid confusion, the 
retrofit uses the part- number sequence 
from the original Tele-Guard; hence, 
the subassembly's integrated circuits 
are labeled IC12 and IC13. 

Pulsed dialing 

The heart of the subassembly is 
IC12, Teletone's MC-959 dial-pulse 
counter, which converts voltage 
pulses corresponding to rotary-phone 
dialing digits into a binary-coded out- 
put. It is essentially a direct substitute 
for the original DTMF receiver (IC5), 
except, instead of voltage pulses, the 
DTMF receiver converts audio tones 
that represent Touch-Tone digits into 
a binary-coded output. 

IC13 is the trigger for IC12. It 
monitors the telephone line for dial- 
pulse signalling and hook status. 
When the telephone is on-hook, 
lC13's output is an active low. When 
the telephone goes off-hook, the out- 
put goes high, thereby triggering 
IC12's on/off hook and operating 
timers, which, in turn, trigger IC12's 
internal break counter, digit decoder, 
and output control. 

Printed circuit 

The subassembly is built on a small 
printed-circuit board. A full-scale 
trace template is shown in PC Ser- 
vice. Alternately, the PC board is in- 
cluded in a complete kit of retrofit 
parts that is available from the source 
given in the Parts List. 

The parts layout is shown in Fig. 11. 
Note, in particular, that the two IC's 



FIG. 11— THE PARTS LAYOUT for the sub- 
assembly. Make certain the IC's are posi- 
tioned correctly. Their number-1 pins are 
opposed. 

wires have been exchanged some- 
where between the phone jack and the 
central office. If you're in doubt about 
the connection, check it out. 

Pulse-dial retrofit 

Although the Tele-Guard was spe- 
cifically designed for use with Touch- 
Tone telephones, it can also provide 
the same kind of security for rotary 
and push-button pulse-dialed tele- 

PARTS LIST FOR PULSE DIALER 

C1 1—330 uF, 16-volt, radial-iead ca- 
pacitor 
IC12 — M-959, dial pulse counter 
IC13— 74LS13, Schmitt trigger 
XTAL1— 3.50-MHz crystal, see text 
Misc: — Printed circuit materials, wire, 

solder, etc. 
Note: A kit containing all the retro- 
fit parts and a printed-circuit 
board is available from Del- 
Phone Industries, Inc., P.O. Box 
150, Elmont, New York 11003. 
Price is $14 plus $2 postage and 
handling. New York residents 
must add the appropriate sales 
tax. 




FIG. 12— THE RETROFIT'S MODIFICATIONS to the main PC board are shown highlighted. 
Remove R9, C5, IC5. and XTALI. Install C11. 22 solid wires in the holes left when IC5 is 
removed, and a jumper from R6 to IC5's pin 11. 
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FIG. 13 — SLIDE THE SUBASSEMBLY on the 22 wires sticking up from the main board. 
Solder the wires on both sides of the main board. 



are mounted opposed; that is, pin 1 of 
both IC's point in opposite directions 

The double row of holes on the 
subassembly's PC board correspond 
to IC5's pin pattern on the original 
Tele-Guard's PC board. (Henceforth, 
we will refer to the original Tele- 
Guard PC board as the main PC 
board.) Make certain that none of the 
holes get filled with solder during as- 
sembly. (Obviously, IC5 isn't needed 
if you're building the entire pulse- 
dialing Tele-Guard from scratch.) 

Complete the assembly except for 
the 3.58-MHz crystal, XTAL1. The 
crystal is the one used in the DTMF 
Tele-Guard . If you're doing a retrofit, 
the crystal must be removed from the 



original PC board. If you're building 
from scratch, simply install XTALI 
directly on the subassembly. 

Set the subassembly aside until you 
complete a few modifications to the 
main Tele-Guard PC board. 

Modifications 

The modifications are shown high- 
lighted in Fig. 12. You can enter the 
changes on the original schematic, or 
photocopy Fig. 12 and paste it over the 
original full schematic. 

From the main PC board, remove 
XTALI, IC5, C5, and R9. If you re- 
move the solder from each connection 
using one of the available desoldering 
braids, the parts will literally fall off 



the board — without damage to either 
the parts or the printed-circuit traces. 
The best and the easiest solder re- 
moval will be attained using a braid 
about i/8-inch wide. Double-check to 
be sure that every hole at IC5 's loca- 
tion is open. Install the crystal on the 
subassembly's PC board. 

A pulse dial actually connects and 
disconnects the telephone set from its 
line in rapid succession. If the make- 
break sequence wasn't compensated, 
the very first pulse would cause the 
Tele-Guard to disconnect the tele- 
phone from its line. To prevent an 
automatic disconnect, tack-solder a 
330-pF/16-volt radial-lead elec- 
trolytic capacitor across resistor R8. 
(In keeping with our policy of using 
the part number sequence from the 
original project, the capacitor is Cll.) 
If there is sufficient clearance be- 
tween the original PC board and its 
metal cabinet, you can install Cll on 
the foil side of the board. 

The polarity of Cll must be correct. 
When connected across R8, Cll's 
positive lead should point toward IC4; 
the negative lead should point towards 
IC2. 




FIG. 14— THE WIRES can be pre-soldered 
to the subassembly first, as shown. Make 
certain that the wires are straight, before 
sliding them into the matching holes on 
the main board. 

Install a jumper on the main PC 
board across the two empty solder 
pads that are located directly adjacent 
to R7 (on the side opposite R6). The 
jumper connects the ungrounded side 
of R6 to pin II of IC5, which is used 
only as an interconnect to the small 
subassembly. 

Use Fig. I3 for reference and solder 
22 solid, ll^-inch long, uninsulated 
wires in IC5's holes. (They will be cut 
to length after the subassembly is in- 
stalled.) The wire size can be No. 20, 
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The ECG easy-to-use logic 

probe finds even the toughest faulty circuits! 

The ECG* compact, lightweight PR21 logic probe 
1 makes troubleshooting and analyzing faulty 
logic circuits a snap. The PR21 is switch selectable 
(pulse detection or memory) and is compatible 
with TTL/CMOS. The PR2Ts other capabilities: 
□ responds to a pulse as narrow as 30-ns 
□ operates up to 20 Mhz 
□ audible logic state tones 
The ECG PR21 is powered 
by the circuit being tested, eliminating the 
need for a battery or other external power 
source. Contact one of our more than 900 
distributors, or call 1-800-225-8326 for the 
name of the disnibutor nearest you. It just 

might be the smartest Call yOU make all week. A North American Philips Company 
CIRCLE £50 ON FREE INFORMATION CARD 




The Smart Choice. 

PhilipsECG 



Don't let the size fool you! 

The ECG* pocket-size DM-25 digital Multimeter is proof that 
good things come in small packages! The DM-25 offers 4 functions, 
14 ranges, and utilizes a 0.5", 3% digit LCD display. The push button, 
easy to use DM-25 J s other features include: 

□ 0.5% basic accuracy 

□ 10 megohm input resistance, DC 
D overload protection 

□ RF shielding 
D auto-polarity 

The ECG DM-25 also comes with a carrying 
case, battery, test leads, and instruction manual. 
Contact one of our more than 900 distrib- _, _, —, . 

utors, or call 1-800-225-8326 for the name 1 he ^maft UlOlCC 

ol the distributor nearest you. It just might 0§» SI 5—- « E^*^* 
be the smartest call you make all week. BrTllllLjStw'^S 

A North American Philips Company 
CIRCLE £51 ON FREE INFORMATION CARD 





The ECG digital capacitance meter 
measures up to 20,000 uF! 

The ECG* battery operated CX-920 is a highly accurate, digital 
capacitance meter that measures 0.1 pF to 20,000 uF over 9 ranges 
using a 3% digit LCD display. And it has decimal 
conversions printed on the meter front for quick 
reference. Other features are: 
D 0.5% basic accuracy 

□ zero adjustment 

□ input protected 

□ overrange indicator 

The ECG CX-920 comes equipped with a carry- 
ing case, test leads, battery, spare fuse, 
and instruction manual. Contact one 
of our more than 900 distributors, 
or call 1-800-225-8326 for the name of 
the distributor nearest you. It just might 

be the smartest call you make all week. A North American Philips Compan 




"The Smart Choice. 

PhilipsECG 
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22, or 24. Note, from Fig. 13, that 
some of the wires make connection to 
traces on both the top and the bottom 
of the main board, so make certain 
that you solder both sides (the holes 
are not plated through). After solder- 
ing the wires, bend them upward, at 
right angle to the board. 

Again using Fig. 13 as the refer- 
ence, position the subassembly di- 
rectly over the 22 wires and slide the 
subassembly on the wires. Make cer- 
tain that each wire passes through its 
corresponding hole. Position the sub- 
assembly so that it doesn't touch any- 
thing on the main board and then 
solder the wires to the subassembly's 
solder pads. That will complete the 
retrofit. (Note: If it's more conve- 
nient, install the wires on the sub- 
assembly first; then pass them 
through the holes in the main board. 
Figure 14 shows the subassembly with 
the wires pre-installed.) 

Instead of using individual wires to 
connect the subassembly to the main 
board, you may want to use a wire- 
wrap IC socket. Make sure you leave 
enough room for soldering. 

Program and checkout 

Program the main PC board with 
the security-code for the pulse-dial 
Tele-Guard exactly as it was de- 
scribed for the Touch -Tone version. 
Everything else then remains the 
same. You gain access to the tele- 
phone line by first pulse-dialing the 
four-digit security code. Within a sec- 
ond or two a dial tone will be heard 
from the receiver and you then dial the 
desired telephone number. 

Redial option 

If you're using a pulse-dialing tele- 
phone having a last-number redial 
button, keep in mind that the tele- 
phone company's central office must 
deliver a dial tone before it accepts 
dialing pulses. If you press the redial 
button, your call will not go through, 
because your telephone will dial the 
four-digit security code and then the 
telephone number. The Tele-Guard 
will accept only the first four digits 
and connect your telephone to the 
line. It then takes up to two seconds 
for the central office to deliver dial 
tone; meanwhile, your telephone is 
still pulsing out digits. The central 
office, of course, will not receive any 
digits until the dial tone is applied. 
Put simply, you can't use redial with 
the Tele-Guard. R-E 
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THE RADIO-ELECTRONICS 
ADVANCED CONTROL SYSTEM 



This month we show 
you how to add X-10 
compatibility to 
REACTS for easy 
home automation. 



LAST MONTH WE BEGAN TO DIS- 
CUSS how the REACTS X-IO 
module works, however, as is 
often the case, we ran out of 
room and were forced to end 
our discussion. So, this 
month we continue our ex- 
planation on the X-10-mod- 
ule's operation. We'll also 
talk about the software that 
makes our system "tick," 
and then show you how to 
build the module so that it 
can become a working part of 
your REACTS system . 

The X-10 module includes 
eight status LED's and eight SPST 
input switches. The switches, 
through software, can be used to turn 
lights and/or appliances, that are con- 
nected to X-10 modules, on or off. 
Likewise, the status of those ap- 
pliances (whether they are on or off) 
can be determined by the LED's. The 
LED's and switches are located at one 
of the REACTS I/O ports. The 
switches are read by inputting from 
the port and the LED's are turned on 
or off by outputting the correct bit 
combination to the port. Since the 
switches and LED's are independent 
from the X-10 functions of the mod- 
ule, they are not necessarily confined 
for use with only the X-10 module. 
For example, the switches could be 
used to activate or deactivate the re- 
lays on the octal I/O module. The 
following example program illus- 
trates that. In it we will assume that 




JIM BYBEE 

the X-10's SPST switches are ad- 
dressed to I/O port address 20, and the 
octal I/O relays at I/O port 55: 
10 SWITCHES = INP(20) 
20 OUT 55, SWITCHES 
30 GOTO 10 



That program would con- 
tinuously input the binary 
value of the switches and 
then output that value to the 
relays on the octal I/O mod- 
ule. Each switch occupies 
one bit of the byte read from 
I/O port 20. If the switch is 
on, the corresponding bit 
will be a 1 , and when the byte 
is sent to the octal I/O mod- 
ule (line 20), the correspond- 
ing relay will be activated. 

Software for the X-10 
module 

We have already men- 
tioned how easy it is to write 
programs for the REACTS 
X-I0 module using the avail- 
able driver software. Using 
that software, only two pro- 
gram lines are needed to send 
a command to an X-10 re- 
mote module, and one of 
them is always the same— for exam- 
ple: GOSUB X-10. The other pro- 
gram line can be written in one of two 
ways, depending on the program 
mode. In mode 1, the program line is 
made up of a string that contains the 
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FIG. 1— EACH BIT OF THE FOUR-BIT START CODE can be transmitted on consecutive 
zero crossings of the AC power line. The other nine bits of each thi rteen-bit word must be ^ 
sent out in true form first, then in its inverse form. Each thi rteen-bit word must be sent to 
the module at least twice. 
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FIG. 2— PARTS-PLACEMENT DIAGRAM. Follow this when installing all parts on the X-10 board, and don't forget to use sockets for the IC's. 
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module's house and key codes, and 
the function to be performed — for ex- 
ample: A,2,OFF. In mode 2, the pro- 
gram line contains a user-defined 
string that represents that informa- 
tion — for example: MASTER BED- 
ROOM ON. 

Outputting a control signal to a sin- 
gle X-10 module requires the sending 
of two thirteen-bit data words. The 
first thirteen-bit word (the number 
code) selects the number of the mod- 
ule to be controlled, and the second 
word (the function code) selects the 
type of function (on, off, dim, bright- 
en) to be performed. The first four bits 
of both thirteen-bit words is a start 
code (1110) that is always the same. 
The next four bits represent the house 
code (A through P), and the final five 
select either the number of the mod- 
ule being selected (0 through 16) or 
the number of the function to be per- 
formed (on, off, dim, or bright). With 
the all -on and all -off functions (where 
all of the modules are affected), only 
the function code is sent. 

Each bit of the four-bit start code 
can be transmitted on consecutive 
zero crossings of the AC power line. 
However, the other nine bits of each 



thirteen-bit word must be sent out in 
true form first, then in its inverse form 
on the very next zero crossing {see 
Fig. 1). Additionally, each thirteen-bit 
word must be sent to the module at 
least twice. 

As you can see, the actual transmit- 
ting of the codes to the X-10 remote 
modules is somewhat involved. How- 
ever, the REACTS X-10 software han- 
dles all the details of transmitting to 
the X-10 remote modules, allowing 
you to concentrate on the main objec- 
tives of your control program. 

Construction 

Very little in the way of assembly is 
required for the X-10 module. You 
can purchase a complete kit of parts, 
or just a PC board with or without the 
PAL's. You'll also need a 4-conductor 
telephone cord with RJ14 plugs at 
both ends, and an X-10 PL513 Power 
Line Interface module. You can buy a 
PC board or else you can make one 
from the foil patterns in PC Service, 
and follow Fig. 2 for correct place- 
ment of all of the components. Just 
solder in all of the parts being sure to 
use sockets for the IC's. Then just 
press the appropriate IC's into their 



respective sockets. Figure 3 shows 
you the completed board. 




F1G.3— THE COMPLETED BOARD. Notice 
the eight programmable switches. 

With the REACTS X-10 interface, 
you take a great leap toward automat- 
ing your home, and you may indeed 
be content with the capabilities you 
now have. However, we will be dis- 
cussing other modules in the future, 
including an A/D conversion block, 
battery backup, and more. R-E 
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COPING 
WITH 
COILS 



Coils of any kind can be 

hard to dig up. So design and 

build your own by using our BASIC program. 



BACK IN THE "GOLDEN AGE" OF ELEC- 

tronics projects, even the local radio- 
repair shop often stocked an extensive 
assortment of RF coils. And most cer- 
tainly, the major mail-order dis- 
tributors, such as Lafayette and Allied 
Radio, stocked almost every inductor 
used in the civilized world. Today, 
however, there is little available in 
stock RF coils, and those that do exist 
can take a lot of effort to locate. 

Although we have yet to develop an 
inexpensive solid-state substitute for 
coils, you don't necessarily have to 
give up on a radio-frequency project 
because your local parts distributor no 
longer stocks RF coils. Simply design 
and build the needed inductor your- 
self! If you have access to a computer, 
designing the coil shouldn't be any 
more complicated than typing your 
name if you use the BASIC program 
shown in Listing 1. 

In fact, the only problem you might 
have will be to locate the needed wire 
type or size — because certain wire 
sizes can be hard to locate. But even 
that problem is easily resolved by our 
program , because you can keep plug- 
ging in the data for available wire 
types until the computer comes up 
with the needed design. 

Electricity and magnetism 

It is a basic characteristic of elec- 
tricity that when electric current pass- 
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es through a wire it creates a circular 
magnetic field around the wire. Since 
the magnetic field is weak and spread 
out along the entire length of the wire, 
we would have a hard time putting the 
field to a good, if any, use. 

But if we wind the wire into a coil, 
we still have the same amount of over- 
all magnetism; only now, instead of 
being distributed along the length of 
wire, the magnetic field is concen- 
trated into an area equal to the length 
and diameter of the coil. By con- 
centrating the magnetic field into a 
smaller space, we have created a mag- 
netic field that is sufficiently strong to 
be useful. 

But a coil having a specific length, 
and shape produces a specific mag- 
netic field (see Fig. I). To increase the 
magnetic field, it's necessary to in- 
crease the current flowing in the wire 
by increasing the voltage applied 
across the coil. 




FIG. 1— THE INDUCTANCE of a coil is de- 
termined by its physical parameters {a, b, 
and c) and the number of turns 



In a sense, the coil stores electrical 
energy in the magnetic field . Remov- 
ing the source of electricity from the 
coil causes the magnetic field to col- 
lapse around the coil. As the field 
collapses, the magnetic lines of force 
cross the wires of the coil, converting 
the stored magnetic energy back into 
electrical energy. The net result is that 
the current developed by the collaps- 
ing magnetic field tries to keep flow- 
ing through the coil for a short period 
of time after the electrical source is 
removed. Reconnecting the source 
voltage has the opposite effect; that is, 
as the magnetic field builds up, the 
lines of magnetic force cross the wires 
of the coil in the opposite direction to 
the current developed by the collaps- 
ing magnetic field. That creates an 
opposing force to the current flowing 
through the wire. In other words, 
when the applied voltage is either AC 
or interrupted DC, the coil (also 
called an inductor) resists a change in 
electrical current, but not the actual 
current itself. 

From the previous discussion, it 
would seem that the single most im- 
portant thing we can measure about an 
inductor is the strength of its magnetic 
field. In a sense, that is true. However, 
the strength of the field depends on 
conditions external to the inductor, 
namely the amount of voltage applied 
to it. For this reason, the term Hen- 
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ry — named after the American phys- 
icist Joseph Henry — was coined to 
describe the electrical characteristics 
of inductors. The inductance of a coil 
is one Henry when a current variation 
of one ampere-per-second induces 
one volt of electrical opposition to 
current flow. 



The inductor 

But conditions other than the ap- 
plied voltage can affect the strength of 
the magnetic field. If we want to in- 
crease the strength of the field without 
increasing the applied voltage, we 
can: 
• Add more turns to the coii , because 
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LISTING 1 



10O 'program to calculate the number of turns for an inductor. 

110 clsipi«3.1"U5926545 

ISO k= l<t 73061 .B35 'mhos per square inch af area of copper 

130 print " 

11*0 print " 

130 print " 

140 print " 



r= " = — = — n 

II Inductor Design Calculator || 
|| by David E. Powell, KMKNG || " 

1' J1 ■'sprintipri 



BiO input "Desired inductance in microhenries" I L 

H2G input "Gauge or diameter of wire in inches" »diameter 

230 input "Diameter of coil form in inches"? form 

2*0 if diameter >= 1 then diameter - .*i6 / 1 . 1 229283027"<d iameter *3> 

230 print sprint "calculating"! 

260 layer*" 1 'Single layer starting out 

300 a=d iameter* layers*-f orm 'Average coii diameter to center of thickness 

505 print "."I 

510 gosub 2000 'calculate the number of turns 

320 if prob M then layers ■ layers+liif layers c 100 then goto 500 

530 if b > 1 then layers~layers+l igotn 500 

5<tO if n > 9999 then print "ERROR - turns count larger than 10000" :system 

550 n-cinttn>:b«n«diameter/layersiltry - (0.2 * a'2 • n"2>/<3*a+9»b+l0»c I 

560 w. length = n*a*pi 

570 'calculate the resistance of coil 

580 w.erea - (diameter/21"2*pi 

590 r a l/(w.area*k)#w. length 

600 'show the results 

810 print:print 

915 print "Overall coil diameter " ;d iameter* layers*2* form! "inches 

220 print "Average coil diameter...... "las "inches" 

B30 print "Depth of coil " 1 I ayers*ri iameter » " i nches" 

B^O print "Length of coi 1 ............ . " lb I " inches" 

B50 print "Length of wire Ceporaxl.... " J int Cw, length/ 12 1 "f set , " I 

B35 print int ( tw . length-int <w. length > I • 1 Si I " inches" 

860 print "Number of layers "flayers 

870 pr int "Number of turns ............ "In 

880 print "Number of turns per layer.. "In/layers 

890 print "Actual inductance " 5 1 try I "microhenri es" 

900 print "Coil DC resistance "(rt"ohms" 




1000 system 



'Exit the program and BASIC 



2000 'subroutine to calculate the number of turns 
2010 fnin.n"l:m4K.n*lO00O:c*UyarB * diameter iprob*0 
2060 n=lmax .n-min.nl /2-*-min.n 

2070 fe«n*o iameter/ layers 'length of coll 
2080 ltry - (0.2 » i"2 « n'2 1 / < 3*a*9*h+10ae ) 
207O if cint(max.n> = cint(mln.n) then goto 3000 
2100 if min.n ■=> 9999 then prob-ligoto 3000 
2110 if ltry < L then min.n«n igoto 2060 
2120 If ltry > L then max .n*nio,nto 2060 
300O return 




more turns means more wire, which 
means a greater concentrated magnet- 
ic field. 

• Increase the diameter of the coil, 
because a larger diameter means more 
wire, etc., etc. 

• Decrease the length of the coil, be- 
cause this would have the effect of 
concentrating the magnetic field into 
a smaller area, thereby making it 
stronger. 

• Wind the coil on an iron or ferrite 
core, because ferromagnetic mate- 
rials such as those tend to attract and 
concentrate magnetic lines of force. 

All of the ways in which the mag- 
netic field can be increased can be 
merged into a comprehensive equa- 
tion for calculating the inductance of 
a coil. However, to both simplify our 
equation and eliminate the research 
necessary to obtain ferromagnetic 
values, we are going to ignore fer- 
romagnetic permeability and such. 

The equation for calculating air- 
core inductors, as stated by the Radio 
Amateur's Handbook is: 

L = 0.2a2n2/(3a + 9b + 10c) 

where: 
L = inductance in microhenries 

and as shown in Fig. 1: 
a = average diameter of the coil in 

inches 
b = length of the coil in inches 
c = radial depth of the winding in 

inches 
n = total turns of wire 

Quality factor 

Besides the inductance value, there 
is another important characteristic of 
a coil that we need to know about. An 
inductor can be thought of as an AC- 
only resistor, whose reactance (which 
can be considered as AC resistance) 
depends on the inductance of the coil 
and the frequency of the applied AC 
voltage. However, copper wire has a 
DC resistance, determined by its di- 
ameter and length. The ratio of AC 
reactance to DC resistance is known 
as the quality factor , or Q. For exam- 
ple, if an inductor has a reactance of 
100 ohms at 1 kHz, and a resistance of 
2 ohms, then it has a Q-factor at 1 kHz 
of 100/2, or 50. Of course, the Q will 
change with the applied frequency. To 
determine reactance, use the formula: 

X L = 2nfL 

where: 
X L = the inductive reactance in ohms 
n = 3.14 

f = the applied frequency in hertz 
L = the inductance in Henries 
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Inductor Design Calculator 
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Desired inductance in microhenries? EB 
Gauge or diameter of wire in inches? .008 
Diameter of coil form iri inches? .375 

ca lculat ing . 



Overall coil diameter 

Average coil diameter...., 

Depth of co i 1 

Length of coi I 

Length of wire (appro*)... 

Number of layers 

Number of turns 

Number of turns per layer 

Actual inductance 

Coil DC resistance 



.391 inches 
,383 inches 
8.000001E-Q3 inches 
. 66A0001 inches 
S feet, 10 inches 
1 

83 
83 






E8. 05109 microhenries 
1 .3^876^ Ohms 



FIG. 2— THIS IS WHAT THE SCREEN or a printout will show when the program is tested by 
calculating the design of a 28-microhenry inductor. 



The BASIC program 

Listing 1 is the BASIC program for 
inductor design. Although written 
specifically for the IBM PC, it should 
run on any version of BASIC. The 
program text is available on the RE- 
BBS {516-293-2283). The full name 
is COILS. B AS. 

Lines 1 10 and 120 are used to set up 
constants for later use in calculations 
to determine the overall resistance of 
the coil. 

Lines 210 through 230 input the 
values you specify for the desired in- 
ductance value, the size wire you have 
on hand, and the diameter of the coil 
form you're going to use. The wire 
size can be specified in inches or its 
AWG wire gauge. 

Line 240 decides whether or not 
you entered a wire diameter or a wire 
gauge. If you entered a number of I or 
greater, it figures it must be a wire 
gauge (who would want to wind a coil 
with six- inch thick wire?) and con- 
verts it to a diameter. 

Lines 500 through 530 are the meat 
of the program. It starts by assuming 
that you're designing a single-layer 
coil. Line 500 calculates the diameter 



of the coil at the center of its thick- 
ness. (The diameter changes as the 
program adds more layers during its 
calculations.) Line 510 calls the sub- 
routine that actually figures the 
number of turns necessary to have the 
specified inductance at the current 
number of layers. If it can't get there 
within 10,000 turns, line 520 adds 
another layer. Line 530 will add an- 
other layer if the length of the coil 
exceeds one inch. 

Line 540 will print an error mes- 
sage if the required number of turns 
exceeds 10,000 and the number of 
layers is 10,000 or greater. (You really 
don't want to wind an inductor that 
big anyway.) 

Line 550 rounds the number of 
turns to the nearest full turn. It then 
calculates all of the other parameters 
based on that rounded number. The 
inductor should be close enough for 
all but the most critical applications 
without having to worry about frac- 
tional turns of wire. 

Line 560 calculates the approxi- 
mate length of wire needed to wind 
the coil. The length is approximate 
because it is based on the average 



diameter of the coil; the program does 
not calculate each layer of the coil 
independently. 

Lines 570 through 590 calculate 
the approximate resistance of the coil, 
based on the length and diameter of 
the wire. 

Lines 800 through 900 display the 
results of all calculations. Keep in 
mind that electronics is not neces- 
sarily an exact science, and that for a 
variety of reasons all of the displayed 
values could be slightly off the "true" 
value. 

Winding the coil 

The primary advantage of having a 
computer calculate the specifics of a 
coil is that we can experiment with the 
materials that we have on hand, trying 
different combinations to see how 
they affect the results. Recalculating 
the values is so easy that we should be 
able to get a size and shape that suits 
us just right. 

Let's use a 28-microhenry inductor 
as our target value. Let's also use part 
of that jumbo-sized spool of 32-gauge 
wire that you purchased at the last 
hamfest. For a coil form, we can use 
an ordinary ballpoint pen. 

Run the program. The screen 
should clear and ask for the needed 
inductance value. Enter 28. 

Next, the program will ask for the 
size wire to be used. Enter either the 
gauge (32), or the diameter of the wire 
in inches. Since we bought this wire 
at a hamfest and don't really know for 
certain what gauge it is, we wind an 
inch- long close- wound coil on a pen- 
cil and count the number of turns. It 
turns out that our "unknown" wire 
requires 125 turns to fill one inch. 
Dividing one-inch by 125 turns gives 
us 0.008 inches. Enter .008. 

The last prompt asks for the diame- 
ter of the coil form. We measure the 
thickness (the diameter) of our pen 
ano find it is Vsths of an inch. Since 3 
+ 8 = 0.375, we enter .375. 

If your computer has been set for 
printer output, you should get a hard- 
copy that resembles Fig. 2. If the re- 
sults you attain do not match Fig. 2, 
re-check the program for typing errors 
or a misplaced decimal point. 

There are a few things to note at this 
point about the output of the program. 
First, notice from Fig. 2, that there are 
two coil diameters given, an overall 
and an average. 

The overall diameter is given so 
that you can determine (before you 



z 

§ 

m 

TO 

m 
3 



CD 

CO 
S3 



69 




Remove copy-protection from video cassettes. 




Digital Filler Type, removes 

only Wtacrovision pulses 

No adjustments, crystal 

controlled 

Compatible with all VCR's, 

uses automatic vertical 

blanking level 



Macro-Scrubber — We stock the exact parts, PC board, and 
AC adaptor for an article on Building a Macro-Scrubber 
appearing in Radio-Electronics December 1987 issue. 

JMAK-1 Parts Package $19.00 



Includes all the original resistors, capacitors, diodes, 
transistors, integrated circuits, and crystal. 

JMAK-2 PC Board $9.95 

Original etched and drilled silk-screened PC board used 
in article 

JMAK-3 AC Adaptor $7.95 

Original (14 to 18 volt DC @ 285 ma) AC adaptor used in 
article. 

Free reprint of article on building a Macro-Scrubber with any purchase above. 
Add $2.50 shipping & handling; $4.50 Canadian orders. 
Note: Unauthorized duplication of copyrighted material is illegal. Use 
Macro-Scrubber for viewing only. 



72-CHANNEL 



MC-702 CONVERTER 



CABLE CONVERTER 

WITH INFRA-RED REMOTE CONTROL 



$79.95 




Add S3. SO shipping & handling 
$9.50 Canadian orders. 



72-channel capability 

Wireless, Infra-Red 

remote com rol 

Channel output 2 or 3 

switch able 

Microprocessor 

controlled PLL 

operation 

Snip channel memory 

eliminates unused 

channels 



Parental control for all 

channels 

Last channel recall 

Fine tune memory 

UL listed/FCC 

approved 

Simple installation with 

any TV 

Includes battery and 3 

loot coax cable 



CABLEMASTER 
Cable/VCR Timer 



$19.95 



Record multiple premium play channels 
Turns cable box on and off 
Selects channel for unattended recording 
Thousands sold nationally for $99.95 



Add S3. 50 shipping & handling 
$4.50 Canadian orders 



ORDER TOLL FREE ANYTIME 
1-800-227-8529 **%™* 

€L€CTB0fllCS,lflC. 



Inside MA: 617-695-8699 



VISA, MASTERCARD, 
orC.O.D. 



P O. BOX 800 • MANSFIELD, MA 02048 



^Copyright 1988 by J&W Electronics Inc. 



wind it) whether or not the coil will 
physically fit in your project. The 
average coil diameter is listed just in 
case you don't believe the computer 
and want to re-calculate the induc- 
tance value by hand. Second, there 
appears to-be something amiss about 
the depth of the coil windings. We 
entered .008 for the wire thickness, 
and it is a single- layer coil, so the 
depth should be .008 inches, right? 
Well, the ,000001 discrepancy comes 
from the way computers represent 
numbers internally. The coil-length 
calculation suffers from the same 
malady. Suffice it to say that the error 
is small enough to be safely ignored 
without affecting our end result, 
which is, we hope, a 28-microhenry 
inductor. 

Speaking of 28 microhenries, Fig. 
2 shows that our inductor is actually 
28.05109 microhenries, instead of an 
even 28. That is the result of rounding 
the turn count to the nearest whole 
number. As we said earlier, elec- 
tronics is not always an exact science. 

The DC resistance of the inductor 
is given so that we can calculate the 
Q-factor of the coil after we decide at 
what frequency the inductor will be 
used. 

Winding the coil 

To make the coil, peel off about 
nine feet of wire from that jumbo- 
sized spool and start winding it on the 
ballpen. Make sure that the windings 
are even and closely spaced. Double 
check that the number of turns is cor- 
rect. 

A couple of strips of hot-melt glue 
across the length of the coil will hold 
the windings in place. If you don't 
have a glue gun, epoxy adhesive will 
do if you don't mind waiting a while 
for it to harden . 

After the glue sets (or cools, or 
whatever), you should carefully slide 
the coil off the pen. (It would be a 
good idea to apply some glue to the 
inside of the coil to help hold the 
windings in place. That way you can 
be sure that the coil won't come apart 
on you when handling it.) 

That's really all there is to making 
your own coils. From now on, not 
only will you save money, but you can 
also avoid the aggravating and time- 
consuming task of having to search 
high and low for a parts supplier that 
has the exact coil you're looking for — 
and you won't have to wait for it to 
come in the mail. R-E 
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HERE IS THE SOLDER SIDE of the REACTS X10 module. 
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HERE IS THE COMPONENT SIDE of the REACTS X10 module. 





THIS IS THE FOIL PATTERN for the power monitor. 
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More PC Service on page 97 
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THE COMPONENT SIDE of the Tele-Guard II. 
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Multiplexing and dynamic RAM 



LAST MONTH WE DID NOT GET A 

chance to finish our discussion on 
multiplexing LED displays, so now 
we pick up where we left off. We 
had said that the simplest way to 
implement our circuit from last 
month would be to use an os- 
cillator to clock a scan counter — 
like a 4017 — that will sequentially 
turn on and off each LED display. 
You can connect the output 
from last month's oscillator to pin 
14 {clock input) of the 4017 IC in 
Fig. 1. If you set R2 and R3 to the 
center of rotation you'll be getting 
about 200 Hz with a duty cycle of 
close to 50%. As we had discussed, 
a10-LED display needs a minimum 
scan frequency of about 240 Hz. 
When you turn the whole circuit 
on, all the LED's will appear to be 
illuminated. If you can see them 
strobing, decrease R2 (increase 
the clock frequency) until the 
strobing disappears. 




ROBERT GROSSES LATT, 

CIRCUITS EDITOR 





FIG. 2 



FIG. 1 



If you have a frequency counter 
you can use it to determine the 
minimum clock frequency. Then 
try the same experiment with 
some other people — you'll be sur- 
prised at the variation. Some peo- 
ple won't see the strobing until 
you get below 150 Hz, and others 
will continue seeing it even past 
300 Hz. 

While you have the demonstra- 
tion circuit up and running, re- 
duce the number of LED's by 
connecting the pin 15 (reset) to 
one of the outputs while keeping 
the clock frequency and duty cycle 
constant. If you startout by setting 



the frequency at a point where 
strobing is just evident, you'll find 
that the minimum fiicker-free fre- 
quency decreases by about 30 Hz 
per LED. A 10-LED display needs 
about 240 Hz, a 9-LED display 
needs about 210 Hz, and so on. 

Once again, remember that 
there's nothing absolute about any 
of the numbers I'm giving you. 
There's a lot of variation in biology 
so different people see things dif- 
ferently. From a practical point of 
view, when you're multiplexing a 
display you don't want to design 
the scan oscillator to run at the 
bare minimum — you should plan 
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on having it run much higher. 
Twice the minimum is a reason- 
able way to go. Most commercial 
circuits scan at more than 1 kHz, 
and IC's that have onboard os- 
cillators run them at over 15 kHz. 
After all, you don't have to make a 
trip to the bank just to afford a few 
more Hertz! 

Experiment with the circuit that 
we put together until you have a 
good understanding of the re- 
quirements of multiplexing cir- 
cuitry. If you want to test how well 
you understand multiplexing, get 
the schematic for any commercial 
equipment having a multi-plexed 



display of any kind and see if you 
can figure out how the circuit 
works. 

Dynamic RAM 

The series of columns I did on 
using dynamic RAM a while back 
seems to have generated a lot of 
interest. A couple of really good 
letters have come in with some 
questions and comments that I 
think are interesting enough to 
spend some time talking about. If 
you've built the system we exam- 
ined, you might have had some of 
these in mind, so haul out your 
paperwork. 



Keep in mind that the column 
space I have each month is limited 
so, as much as I'd like, there's just 
no way I can go into heavy detail 
about every nuance of the circuit. 
That also means that I can't re- 
produce the schematics and other 
drawings. The best I can do is let 
you know when they appeared. If 
you don't keep the back issues 
around, you can always get them 
from a friend, the library, or check 
with the Radio-Electronics reprint 
bookstore and see if they have the 
issue you're looking for. 

All my drawings are done on a 
computer so it might be possible 
for them to be posted on the Ra- 
dio-Electronics bulletin board. If 
you'd like to see that happen, let 
me know and we'll talk about it 
some more. Don't forget, how- 
ever, that there's really no standard 
for graphics files, so you have to 
let me know what format you'd 
like the files to be. That is a func- 
tion of the software you're using 
and the type of computer you're 
using so include that information 
in your letter. 
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But, onward 

Matt Allen from Santa Clara, Cal- 
ifornia pointed out a possible 
problem concerning the choice of 
dynamic RAM for use with the 
Z-80. Since the Z-80 has a modu- 



io-7-counter for refresh addresses, 
it uses only lines A0-A6 when it 
puts the refresh address on the 
bus. That was covered in detail in 
the May and June 1988 issues. 
The problem that Matt is refer- 



ring to comes about because a lot 
of DRAM manufacturers make 
parts that want eight lines driven in 
every refresh cycle. If you're un- 
lucky enough to get your hands on 
some of those parts, any data you 
write into the upper half of the 
memory is going to disappear al- 
most as soon as you put it there. 

Not a good thing. 

The reason for all of that ag- 
gravation comes about because of 
the internal architecture of the 
4164. Figure 2. shows the basic 
DRAM arrangement and, while all 
manufacturers use the same basic 
arrangement when they make the 
DRAM, the little details can, and 
often do, differ. And as is clearly 
stated in a well-known variation of 
Grossblatfs sixteenth law: It's the 
little things that get you — since 
they're harder to see and there are 
more of them. 

Nobody screws around with 
success, so every mainstream 
DRAM made is going to have sense 
amplifiers, decoders, latches, etc., 
and, unless you're buying your 
continued on page 99 
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Freight and taxes extra. 
Immediate availability. 



800-624-6241 

Call toll free to order. 
Use your VISA or MasterCard! 



MULTIMETERS 

Beckman Industrial 

Mode! Pririft 



300 

310 

320 

360 

360 

4410 

HD100 

HD110 

HD130 

HD140 

Fluke 
Model 



$101 
$122 

$150 

sine 

S250 
$206 
S146 
$172 
$224 
S241 



23-YEL 
26-VEL 
27-YEL 
27-STD 

37 
73 
75 
77 

S010A 
S020B 
6050A 
8060A 



$125 

$167 

S20S 

$203 

S209 

$66 

$100 

$125 

$251 
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$335 

$310 



SCOPES 

Hitachi 

Moid Ence_ 



V-222 

V-422 

V-425 

V-1100A 

V-660 

V-665 

V-1060 

V-1065 

V-508 



$570 

$734 

$359 

$2070 

$1076 

$1345 

$1436 

$1706 

$1266 



twatsu 

Model PriM 

DS-6411 
DS-6121 
SS-5702 
SS-5705 
SS-6611 
SS-5711 
SS-6122 
SS-5712 



$2414 

$3975 

$503 

$353 

$1363 

$1634 

$2065 

$2335 



THERMOMETER 

Fluke (Handheld) 

Modd Price 

52 $142 



POWER 
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2K20A 

4050D 

50150 

61500 

TW347D 

TW5005D 

TW6050D 

TF340A 

TP343A 



$aoa 

$1515 
S1040 
S765 
S50B 

S765 

Sai2 

$594 
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$725 
$312 



LCR METERS 

Wayne Kerr 
Mods! Eriw_ 

4225 $1606 
4210 $2497 

COUNTERS 

Fluke 

Model Price 



1B00A 
1910A 
191 1A 
1912A 



$459 

$616 
$756 
$332 



Used Test Equipment, Too! Over 3,000 Models 
Available At Huge Discounts With Warranties! 



United States 
Instrument Rentals, Inc. 

W 1 A Lf S Lerfimg Company 



Use VISA or MasterCard 
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The Only Universal 
Back Tension Gauge 



Tension cassettes work on less than half 
the VHS machines now 
in the field. 

The Tenter* T2-H7-UM Tentelo- 

meter*' is so universal, it will 

work on all brandsand models of 

VHS recorders and allows the 

accuracy to be easily verified in 

the field. Tension measurements 

are made out in the tape path 

near the heads where tension is important. Tape tension 

can cause a number of problemsdifficult to correct when 

you're only guessing. Stop guessing, do it right! 

Ask about Tentel's NEW TEST. Cassette for use with the 
Tentelometer. This NEW T.E.S.T Cassette (Patent Pend- 
ing) offers a fast, complete performance evaluation of 
holdback tension and the entire tension servo system; to 
determine if it is maintained in the 23 to 35 gram 
specification. 




T2-H7-UM - $325 



TEST Cassette/VHS - $29 
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Call our toll free number or send tor complete details on 
these and Tentel's other VCR test gauges. We make the 
difficult easy. ..to help you! 



TENTEL® Corp. (800) 538-6894 

1506 Dell Avenue 

Campbell, CA 95008 In Calif. - (406) 379-1881 
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Double your modem's data throughput. 



THE MAIN SUBJECT OF THIS MONTH S 

column is Class-5 modems, a way 
to double a modem's throughput 
without doubling the baud rate. 
But before we get to the esoteric 
stuff, let's tackle a simple problem 
that causes more trouble than the 
whole subject is worth. 

Silicon diodes cost a manufac- 
turer next to nothing. Yet, judging 
by the mail and phone calls we get, 
there is still a lot of modern hard- 
ware out there that is back in the 
stone-age of telecommunications 
because a manufacturer didn't use 
four itty-bitty diodes. 

From electronic telephones, to 
burglar-alarm telephone dialers, 
to add-your-own-anything de- 
vices, some hardware still contains 
warnings to the effect that if the 
equipment doesn't work you 
should check the polarity of the 
telephone connections. The rea- 
son for the warning is that all or 
part of the gizmo is powered by 
the telephone line, which under 
normal circumstances is negative 
polarity on the red wire and 
positive on the green. Unfor- 
tunately, sometimes the two can 
be reversed, and a polarity-sen- 
sitive device won't work. 

Auto polarity 

It is precisely to get around the 
polarity problem, that most man- 
ufacturers of active-circuit equip- 
ment intended for use on the dial- 
up telephone system (what we call 
the switched network) use a 
bridge rectifier between the line 
and the input to the electronic 
gizmo. As shown in Fig. 1, a bridge 
rectifier, D1-D4, automatically pro- 
vides the correct polarity. The 
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FIG. 1 

bridge can be made from silicon 
rectifiers of the 4000 series rated at 
200 PIV or higher. 

Check it out for yourself: 
Whether the red wire is negative 
or positive, the output at terminals 
A and B always have the same po- 
larity — although the output volt- 
age will be from 0.5 to 1 volt less 
than the input voltage because of 
the internal voltage drop of two 
diodes. If your gizmo is extremely 
voltage-sensitive, or if the normal 
voltage drop of your telephone 
when loaded is unusually severe, 
the voltage drop may prove to be a 
problem. If so, you've probably 
got some problem with the line 
that should be corrected by your 
local telephone company. Switch 
S1 is a hookswitch, or whatever 
switch connects the gizmo to the 
telephone line. 

Doubling the data 

Computerists have always 
searched for, or at the very least 
wanted, a faster and more accurate 
way to exchange data via the dial- 
up telephone system. Initially, 
both needs were easily accom- 
plished by increasing the baud 
rate used by the modems, and by 
using special error-correction soft- 
ware, such as XMODEM and 
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CROSSTALK. Through software 
handshaking between the sending 
and the receiving computers, er- 
rors induced in a data transmission 
were detected with excellent ac- 
curacy. When an error did occur 
the data was retransmitted until 
the handshake signals indicated 
that the block of data was received 
error- free. 

As far as modem speed is con- 
cerned, there is a practical limit of 
about 2400 baud for full-duplex 
hassle-free exchange using 
asynchronous transmission. Al- 
though experiments have shown 
that full-duplex operation as high 
as 9600 baud is possible on the 
dial-up system, baud rates higher 
than 2400 are not really reliable. 

It was to ensure automatic error- 
correction and increase the 
throughput that the Class-5 
modem protocol was developed. 
Basically, Class-5 modems contain 
their own error-correction firm- 
ware (firmware meaning software 
that's permanently built into a de- 
vice), and hardware data compres- 
sion which, depending on the 
particular kind of data transmitted, 
can almost double the amount of 
data throughput. In practical 
terms, it means that a modem run- 
ning at 1200 baud will appear to be 
running at 2400 baud, while a 2400- 
baud modem will exchange data at 
a 4800 baud effective rate. 

The throughput increase comes 
about in two ways. First, the soft- 
ware, known as an MNP protocol, 
converts the asynchronous data to 
synchronous data, making the sig- 
nal bit- rather than byte-oriented. 
Although MNP removes the start 
and stop framing bits for a 20% 
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increase in data handling, MNP 
needs about 12% in bit overhead, 
so the effective increase due to 
software is about 8%. In other 
words, allowing for worst-case 
conditions, MNP has an efficiency 
of about 108%, while conventional 
software protocols have an effi- 
ciency of about 90%. 

Admittedly, 108% is no great im- 
provement, but MNP is the firm- 
ware from what's known as Class-3 
protocol. Class 5 includes data 
compression, and that's where the 
big increase comes in. 

The amount of data compres- 
sion depends on the type of data 
being exchanged. For example, if 
the data is ASCII text, an increase 
of almost 100% (doubling the 
throughput) is possible. If the data 
is random, such as a program file 
or already compressed data, there 
will be little, if any, improvement. 

Data compression works by 
sampling characters. When three 
or more of the same character is 
repeated, the firmware strips the 
redundant characters and tabu- 
lates the stripping, continually up- 
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dating the tabulation. At the 
receiving end, the Class-5 modem 
uses the tabulation data to restore 
the original, noncompressed, 
data. 

Faster drive 

To ensure the maximum possi- 
ble data-transfer rate, the Class-5 
modem must be driven with at 
least twice the data so there can be 
no delay in the modem's output. 
That is done by having the com- 
puter drive the modem at a baud 
rate at least twice that of the 
modem. As shown in Fig. 2, if the 
modem is operating at 1200 baud, 
the computer must drive the 
modem at 2400 baud. Internal 
RAM in the modem stores the "ex- 
tra" data until it can be com- 
pressed and transmitted. 



The same thing happens at the 
receiving end. Also, as shown in 
Fig. 2, if the data is received at 1200 
baud, it's going to come out of the 
modem decompressed at an effec- 
tive 2400-baud rate. To ensure that 
the maximum compression 
throughput is maintained, it has 
become common practice to use a 
9600-baud rate between the com- 
puter and the modem, since 9600 
baud will even accommodate a 
normal modem speed of 2400 
baud, and possibly 4800-baud 
modems (if they ever make a se- 
rious dent in the marketplace). 
Whatever modem speed you de- 
cide to use, just bear in mind that 
at the very least, the baud rate of 
the computer's serial port must be 
at least twice the normal baud rate 
of the modem. R-E 
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Stay in touch with the technology that is affecting our 
everyday fives. Four new books, easy-to-understand 



Electronic Life-Style is about electronic products thai are 
touching our lives. It helps make sense out of the latest 
high-tech products, in non-technical language. This book 
tells what the products do and how they do it, and helps 
you to better use and enjoy them. Fully illustrated «.*- Qt - 
with photos in full color. 160 Pages, Sotlcover. *J4.lfO 

Need help in deciding on telephone services? Save On 
Telephone Services lor Home and Business provides 
the answers. II discusses what services are provided by 
local and long distance telephone companies, and tells you 
how to choose and manage these services. Learn about the 
present nationwide telephone companies different jq qj- 
telecommunications networks. 168 Rages, Softcover. o.oO 




for the reader who wants to learn and remain up-to-date 
with products impacted by new technology. 



With over 2500 modern technology terms and abbrevia- 
tions, over 150 of them wilh illustrations, the Technology 
Dictionary is a source of knowledge for terms and defini- 
tions covering the high-technology world of electronics, 
computers, telecommunications, video and consumer 
t7flC electronics. Clear, understandable, easy to read. 
V.i/O 176 Pages, Softcover. 

Using Video in Your Home provides knowledge and under- 
standing of the latest video products and what functions they 
provide — TV receivers, monitors, VCRs, video players, video 
cameras and camcorders, video systems interconnections and 

Tc.oO everyday language. 176 Pages, Softcover. 
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• Includes anienna, 
rechargeable bade ry, 
charger / adaptor & bell 
clip. Full range of optional 
accessories available 

• Covers 37-54 MHz. 108- 174 MHz, 
406-513 MHz, and 800-950 MHi 
AR900 " SSean BanJcsajid 5 Search Banks 

Tnil pjlcc Cjnflj.- frepiid ■ 25 Day Satisfaction Guarantee, 
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Be an FCC 
LICENSED 

ELECTRONIC TECHNICIAN! 




No costly School. No commuting to class. 
The Original Home-Study course pre- 
pares you for the "FCC Commercial Radio- 
telephone License". This valuable license 
is your "ticket" to thousands of exciting 
jobs in Communications, Radio-TV. Micro- 
wave. Computers, Radar, Avionics and 
more! You don't need a college degree to 
qualify, but you do need an FCC License. 
No Need to Quit Your Job or Go To School 
This proven course is easy, fast and low 
cost! GUARANTEED PASS —You get you 
FCC License or money refunded. Send for 
FREE facts now. MAIL COUPON TODAY 

T cbniMrib" product ions' 

I FCC LICENSE TRAINING, Dept. 90 

1 RO. Box 2824, San Francisco, CA 94126 

I Please rush F R E E details Immediately! 
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Industrial shopper resources 

As long-term Hardware Hacker 
readers have already found out, I 
am very big on trade journals. As 
we have seen in the past, the free 
electronic and other trade maga- 
zines are outstanding resources 
that no serious hacker can afford 
to ignore, even for an instant. 

This month, I'd like to make you 
aware of a sub-class of the trade 
journals that we might call the 
industrial Shoppers, and other- 
wise well known by their universal 
slang term of "the throwaways." 

They are almost always oversize 
magazines printed on slick news- 
print and contain mostly zillions of 
ads and a few bingo cards. Their 
editorial materials are primarily 
press releases and rehashes of 
their advertiser's product line and 
literature. 

While almost a nuisance in any 
large electronics house, the 
throwaways are extremely valu- 
able for hackers and small-scale 
operations in general. 

Here's a sample list of a few of 
the many throwaways that passed 
through my Synergetics interna- 
tional corporate offices last week: 
Pollution Equipment News; Elec- 
tronic Components News; Plant 
Sites and Parks (Great for free 
maps, but don't tell them I told 
you so), Computer Products; Au- 
tomatic ID News; Industrial Prod- 
uct Bulletin; Industrial Equipment 
News; Instrumentation and Con- 
trol News; Industrial Mainte- 
nance; American Laboratory; 
Computer Reseller News; and one 
called Electronic Buyers News. 

There are zillions more where 
those came from. 

As with all other trade journals, 
you can get a complete list of 
names and numbers from the 
Uhlrichts Periodicals Dictionary 
that's on the reference shelf at 
your local library. A phone call or a 
business letter can get you a 
qualification card. 

Or, to reveal a best-kept insiders 
secret, you can get a free copy of 
most any magazine simply by re- 
questing a sample copy and an ad- 
vertiser's rate card. Sometimes 
that even gets you a long-term 



complimentary subscription. But 
don't tell them who told you that. 

Throwaways on such obscure 
things as blacksmithing, dentistry, 
forestry, jewelry, on ranch man- 
agement, for pollution controls, 
solar contracting, or heavy-equip- 
ment maintenance can often open 
up whole new worlds of ideas and 
products for you. 

Check them all out. And never 
leave any industrial plant ever 
without ripping out the qualifica- 
tion cards from all of the industrial 
magazines in their lobby. 

New tech info 

The new Murata-Erie short-form 
catalog has all sorts of neat hacker 
goodies in it, including ceramic 
resonators, posistors, humidity 
sensors, and ultrasonic micro- 
phones. Additionally, NEC has re- 
leased a data sheet on their new 
UPC1870CA single-chip television 
stereo MTS decoder. 

National Semiconductor otters a 
brand new Semiconductor Master 
Selection Guide, while the brand 
new Avanteck Product Cuide has 
all sorts of info in it for microwave 
transistors and on their MMIC in- 
tegrated circuits. 

A new Linear Integrated Circuits 
Databook from Unitrode has lots 
of ap notes and specialized circuits 
in it, aimed primarily at switching- 
mode power supplies. In par- 
ticular, you might want to check 
out their UC3906 intelligent bat- 
tery-charger chip and ap note. 

There's also a high-energy little 
shopper out called Nuts and Volts 
that is crammed full of electronics 
and computer classified bargains. 
That gem is chock full of outstand- 
ing hardware-hacking buys and is 
a "must have." 

Turning to my own products, if 
you are at all interested in active 
filters, do check into my classic 
Active Filter Cookbook. Auto- 
graphed copies are now available 
from Synergetics. Plus a reminder 
that my PostScript Printed Circuit 
Layout Package is now available to 
work along with most any word 
processor on pretty near any per- 
sonal computer. 

And yes, we should shortly have 
full sets of the Hardware Hacker 
reprints available. Write or call if 
you are interested. 

Let's hear from you. R-E 
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about 5 minutes have been essen- 
tially solved. However, I think it's 
safe to say that, as with so many 
other "good ideas," the ultimate 
commercial success or failure of 
this one has little to do with its 
technical feasibility. The basic 
question is: Who in the music 
business is potentially going to 
make more— or less — profit as a 
result of this new development — 
and how much power would the 
various potential winners or losers 
have to promote or hinder its 
adoption? 

From a retailer's point of view, it 
seems very appealing to have the 
equivalent of an enormous — and 
inexhaustible — stock of singles 
and albums available in a machine 
that (perhaps) takes up no more 
space than a standard home re- 
frigerator (see Fig. 1). Servicing and 
updating the machine should be 
no more complicated than with to- 
day's jukeboxes. According to my 
latest information, the cost of the 
customized cassette will be about 
$1 a song. That seems reasonable, 
but I suspect that many home 
tapesters enjoy the compilation 
process and wouldn't want to 
trade the satisfaction for one-stop 
convenience. Is the Personics ma- 
chine the wave of the future or is it 
just another technically good idea 
that simply doesn't dovetail with 
the perceived social-economic 
needs of the marketplace? More 
AES papers next month. R-E 




Tilis has to be what you ordered. Pal- 
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BECOME A WHOLESALE DEALER FOR 
all types of security electronic equipment and 
more. Controls, motion detectors, switches, 
sirens. CCTV, etc. Buy wholesale and make 
extra money reselling or installing alarm and 
surveillance systems. System examples and 
installation tips. Also built-in sound systems, 
intercome, vacuum systems. Call toll-free for 
catalog or write to: ACS SUPPLY CO. INC., 
2531 Jetferson ME, Albuquerque, NM 
87110. 1-800-545-6286. $9.95, + 3.00 
Postage and handling if COD. 
CIRCLE 193 ON FREE INFORMATION CARD 




CALL NOW 
AND 

RESERVE 
YOUR SPACE 



• 6 x rate $890.00 per each insertion. 

• Fast reader service cycie, 

• Short lead time for the placement of 
ads. 

» We typeset and layout the ad at no 
additional charge. 

Call 516-293-3000 to reserve space. Ask 
for Arline Fishman. Limited number of 
pages available. Mail materials to: 
mini-ADS, RADIO-ELECTRONICS, 500- 
B Bi-County Blvd., Farmingdale, NY 
11735. 




RADR GUNS & SYSTEMS FOR CAR/BOAT 
racing, skiing, baseball, etc. Professional X & 
K band police models available from $275 
used. Moving units available with dual dis- 
plays. All units road tested with 30-day war- 
ranty. ZENITH SSAVI UHFfrom $169; ch,3. in 
$229, reconditioned. UHF SSAVI project 
handbook $6.50 ppd. Used Sylvania 4040 
w/remote $169. N-12S $99. Panasonic multi- 
line telephone systems from $675. Catalog 
S1. A1S SATELLITE, INC., 106 N. 7th St./N, 
Perkasie, PA 18944. 215-453-1400. 
CIRCLE 81 ON FREE INFORMATION CARD 




APPLIANCE REPAIR HANDBOOKS— 13 

volumes by service experts; easy-to- 
understand diagrams, illustrations. For major 
appliances (air conditioners, refrigerators, 
washers, dryers, microwaves, etc.), elec. 
housewares, personal-care appliances. 
Basics of solid state, setting up shop, test 
instruments. $2.65 to $7.90 each. Free 
brochure. APPLIANCE SERVICE, P.O. Box 
789, Lombard, IL 60148. (312) 932-9550. 
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SIMPLY SNAP THE WAT-50 MINIATURE FM 
TRANSMITTER on top of a 9v battery and 
hear every sound in an entire house up to 1 
mile away! Adjustable from 70-130 MHZ. Use 
with any FM radio. Complete kit $29.95 + 
$1.50 S + H. Free shipping on 2 or more! COD 
add $4. Call or send VISA, MC, MO. DECO 
INDUSTRIES, Box 607, Bedford Hills, NY 
10507. (914) 232-3878. 

CIRCLE 127 ON FREE INFORMATION CARD 
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FREE CATALOG OF HARD-TO-FIND 
TOOLS is packed with more than 2000 
quality items. Your single source tor precision 
tools used by electronic technicians, engi- 
neers, instrument mechanics, schools, labo- 
ratories and government agencies. Also 
contains Jensen's line of more than 40 tool 
kits. Send for your free copy today! JENSEN 
TOOLS INC., 7815 46th St., Phoenix, A2 
85044. {602} 968-6231. 

CIRCLE 115 ON FREE INFORMATION CARD 




ANALOG ACQUISITION UNIT CONNECT 
analog signals from experiments and circuits 
directly to your computer. Works with IBM, 
APPLE, TAN DY or any computer with a serial 
port. 4 channels, 8 bit resolution. Up to 4 
samples persecond. Returns value in HEX or 
Decimal. $129.95 Check, Visa or Mastercard 
accepted. GTC INDUSTRIES, PO BOX 
2493, NAPERVILLE, IL. 60566 (312) 
369-9815 




M-BREAKOUT SOLVES RS-232 COM- 
PATIBILITY PROBLEMS FAST!!! • Breaks/ 
re-directs all 25 signals • 52 LED's give 4- 
stafe indication on all signals • Current loop 
test • No batteries required • Gold plated 
contacts • 8 jumper cables • Durable ABS 
plastic case • Manual and carrying pouch • 
We ship UPS 2nd day within 24 hours of order 
• Regularly $150, R&E Special $135, M- 
TEST EQUIPMENT, P.O. Box 146008, San 
Francisco, CA 94114-6008, (415) 861-2382 
FAX (415) 864-1076 
CIRCLE 182 ON FREE INFORMATION CARD 





THE MODEL WTT-20 IS ONLYTHE SIZE OF 
A DIME, yet transmits both sides of a tele- 
phone conversation to any FM radio with 
crystal clarity. Telephone line powered - never 
needs a battery! Up to V* mile range. Adjusta- 
ble from 70-130 MHZ. Complete kit $29.95 
+ $1.50 S + H. Free Shipping on 2 or more! 
COD add $4. Call or send VISA, MC, MO. 
DECO INDUSTRIES, Box 607, Bedford 
Hills, NY 10507. (914) 232-3878. 

CIRCLE 127 ON FREE INFORMATION CARD 
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AND 

RESERVE 
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• 6 x rate $890.00 per each insertion. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at no 
additional charge. 

Call 516-293-3000 to reserve space. Ask 
for Arline Fishman. Limited number of 
pages available. Mail materials to: 
mini-ADS, RADIO-ELECTRONICS, 500- 
B Bi-County Blvd., Farmingdale, NY 
11735. 





RECHARGE LASER PRINTER TONER 

CARTRIDGES — Earn big $$ in your spare 
time — All supplies and Do- It- Yourself kits with 
complete instructions available. Supplies 
cost from $10.95 in qty and you can sell re- 
charged toner cartridges for $40.00 to $55.00 
each. Printers include HP LaserJet and Se- 
ries II, Apple LaserWriter, QMS, etc. Canon 
PC-25 Copier also. CHENESKO PROD- 
UCTS, 21 Maple St., Centereach, NY 11720, 
516-736-7977, Fax: 516-732-4650 
CIRCLE 190 ON FREE INFORMATION CARD 



PANASONIC CABLE CONVERTERS, 

Wholesale and Retail. Scientific Atlanta and 
Pioneer Cable Converters in stock. Pan- 
asonic model 140N 68 channel converter 
$79.95, Panasonic Amplified Video Control 
Switch Model VCS-1 $59.95. Scientific Atlan- 
ta Brand new Model #8528 550MHZ 80 
Channels Converter $89.95. Video Corrector 
(MACRO, COPYGUARD, DIGITAL) EN- 
HANCER $89.95. We ship to Puerto Rico,- 
Caribbean countries, & So. Amer, Write or call 
BLUE STAR IND., 4712 AVE. N, Dept 105, 
Brooklyn, NY 11234. Phone (718) 258-9495. 

CIRCLE 85 ON FREE INFORMATION CARD 




2645T— 117 PRACTICAL IC PROJECTS 
YOU CAN BUILD $10.95. Dozens of fully- 
tested, ready-to-build circuits you can put to- 
gether from readily-available, low cost IC's! 
There are a total of 117 IC circuits ranging 
from an audio mixer and a signal splitter to a 
tape-deck amplifier and a top-octave gener- 
ator organ! From TAB Books. To order your 
copy send $10,95 plus $2.75 shipping to 
Electronic Technology Today Inc., P.O. 
Box 240, Massapequa Park, NY 11762- 
0240 
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Advanced Floppy-disk Controllers 



CP/M brings back fond memories: pro- 
grams that actually worked in 64K of 
memory a sophisticated user community 
standard eight-inch disk drives — and 
hundreds of incompatible 5 1 /i-inch disk 
formats. The advent of the PC helped re- 
solve those problems for a while,- after a 
few false starts, the IBM PC format meant 
360K DSDD disks— period. 

Then along came the AT (1.2M at 514- 
inch), then laptops (720K at 3'/s-inch), 
followed by PS/2's (1.44M at 314-inch). 
We'll refer to those three formats as high- 
density And now PC users want to trade 
files with Macintosh users! The upshot is 
that we've been thrust back into .the 
quagmire of disk incompatibility 

Is there a way to overcome those in- 
compatibilities? Yes. Many new AT-com- 
patibies and 80386-based machines 
come with 3%-inch drives. But what 
about older machines? The BIOS of vir- 
tually all older PC's, XT's, and compatibles 
can't handle the newer formats, and in 
many cases, the disk controller can han- 
dle only two drives,- three are necessary 
to cover all IBM formats. 

A simple solution 

If your controller handles only two 
drives, you can remove one and sub- 
stitute a high-density drive. Recent ver- 
sions of DOS contain device drivers that 
you load via CONFIG.SYS in order to read 
and write the high-density formats. The 
drivers in DOS 3.30 and higher handle all 
ISM formats to date. 



In addition, some 3>4-inch drives are 
now shipped with equivalent drivers, so 
you may not need to upgrade your DOS. 
Check with your supplier to be sure. If you 
wish to provide Macintosh capabilities 
using one of the products below (or an- 
other), Central Point Software recom- 
mends use of Citizen, Teac, and Toshiba 
drives, and states that some Alps and 
Mitsubishi drives cannot reliably read 
Mac disks. 

That type of solution still leaves a 
number of unresolved problems: Macin- 
tosh disks, eight-inch disks, combination 
hard/floppy-disk controllers, copy-pro- 
tected software, etc. Several companies 
have designed products that address 
those problems in a quality manner. 

CompatiCard 

MicroSolutions has been marketing this 
floppy-disk controller for several years; it 
has several advantages over a standard 
controller First, it has connectors that al- 
low you to add as many as four disk 



drives internally By contrast, a standard 
IBM floppy-disk controller allows four 
drives, but the connector (a 37-pin D 
type) is only available externally, so 
adding a third or fourth entails the addi- 
tional expense of a case and power sup- 
ply Also, many clone controllers, and 
controllers that are part of multi-function 
cards, have connectors for only two disk 
drives. 

Second, the I/O ports that the PC uses 
to communicate with the controller are 
programmable on this card. That allows 
you to add as many as four cards, for a 
total of 16 drives in a single PC! Vbu proba- 
bly won't want to do that, but the ad- 
dressable I/O ports do have their uses. 
For example, many combination hard/ 
floppy-disk controllers allow only two 
floppy-disk drives. You can't j ust add an- 
other standard controller, because it uses 
the same port addresses, so there would 
be contention. However, by using a Com- 
patiCard in your PC, you can solve the 
problem easily 




MicroSolutions* CompatiCard. 
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Third, the card can control eight dif- 
ferent types of drives, including all 5V4- 
inch and 3'/2-inch drives, as well as 8-inch 
drives. (A separate software product 
sold by MicroSolutions, called Uniform, 
allows you to access CP/M disks in the 8- 
inch format) A wiring adapter is required 
to install an 8-inch drive,- you can buy the 
adapter from MicroSolutions, or build it 
yourself using information contained in 
the User's Guide. The less expensive 
CompatiCard II allows only two drives, 
does not support eight-inch drives, but 
maintains the many other features of the 
CompatiCard, 

The CompatiCard is a half-length card 
that installs in any 8-bit slot. Installation 
consists of setting the jumpers that deter- 
mine the I/O ports. Then you insert the 
card into a vacant slot, connect a stan- 
dard 34-conductor data cable to the 
card and your drive, connect a power 
cable to your drive, and then add a I ine to 
your CONFIG.SYS file. 

Cabling is worth discussion. To add a 
drive, if your power supply has only a few 
power connectors, you may need a y- 
adapter to supply power to the drive. 
You'll also need one 34-conductor data 
cable for each pair of drives. (Both types 
of cables are available from JDR, Jameco, 
or your local computer dealer.) One end 
of the data cable attaches to the control- 
ler card; the CompatiCard has edge-con- 
nector and header-pin connectors wired 
in parallel for the first two drives, and a 
header-pin connector wired in parallel 
with an external 37-pin D connector for 
the last two drives. So a data cable with a 
header-pin socket will work just fine in 
either position. 

After installing the hardware, you add 
CCDRIVER.SYS to your CONFIG.SYS file. 
You add several parameters to that line, 
depending on the I/O ports the card re- 
sponds to, the number and type(s) of 
drive(s) connected to the card, and 
whether the "twisted" or the "untwisted" 
connector goes to a particular drive. Sev- 
eral charts in the manual show the correct 
parameters. 

I installed the drive in an AST Pre- 
mium/286, a 10-MHz 0-wait state AT 
compatible. Prior to installing the Com- 
patiCard, the machine had both a 514- 
inch, 1.2M drive and a 3Y2-inch 1.44M 
drive (Toshiba brand) running off a West- 
ern Digital combination hard/floppy con- 
troller. I wanted to add a standard 360K 
drive, so I configured the CompatiCard 
for I/O addresses 360-367h, and added 
the following line to CONFIG.SYS: 

DEVICE = C:\SYS\CCDRIVER.SYS /8,0 

After rebooting, I could access the 
360K drive in the normal fashion as drive 
E. The software driver occupies about 
TIKof RAM 

The CompatiCard comes with two ad- 
ditional programs. One, CCDRIVES.COM, 




MicroSolutions' Match Maker. 



displays the types of drives attached to 
the CompatiCard, and indicates the drive 
letters to use to access those drives. The 
other, CCFORMATCOM, may be used in- 
stead of the DOS's normal FORMAT pro- 
gram to format disks controlled by the 
CompatiCard, Technical information is 
also provided about the extended disk 
BIOS interrupt services provided by 
CCDRIVER.SYS. 

One thing to watch out for: You can 
only install a drive as a boot drive if your 
PC has built-in BIOS support for that 
drive's format. So don't install a 3Vs-inch 
drive as drive A in an old PC, XT, or clone, 
even if you have a hard disk. The reason is 
that, if your hard disk flakes out, you won't 
be able to boot your machine at all. 

Also, watch power consumption; a 
small power supply may not be able to 
handle three or four drives and a full com- 
plement of expansion cards. 

MatchMaker 

Dealing with IBM disks in various for- 
mats is one thing,- what about Macintosh 
disks? MicroSolutions also has a remedy 
for that problem. The MatchMaker is a 
half-slot card that can be used to control 
an external Macintosh disk drive. With 
supplied memory-resident software, you 
can address the drive using DOS-like 
commands preceded by the letter M 
(MDIR, MCOPX etc.). 

There is little to installing MatchMaker: 
Just insert the card in an empty eight-bit 
slot, and plug a Mac drive into the 19-pin 
D connector Both data and power are 
supplied through the single cable. 
MatchMaker's ports have nothing to do 
with standard floppy-disk controller 
ports, so there should be no problem 
using the card in just about any PC. How- 
ever, in case you should experience any 



hardware conflict with other devices, a 
pair of jumpers allows you to re-address 
the card's I/O ports. 

Then you run a program called 
MAC.COM. It remains resident in memory, 
of which it occupies about 35K, and may 
be removed later without rebooting. The 
program allows you to address the Mac 
drive as drive M (or another letter that you 
specify) using the following commands: 
MCD, MCOPY MDEL, MDIR, MFJECT, MIN- 
IT, MMD, MRD, MTREE, and MTYPE. (EJECT 
forces the disk drive to eject a disk, and 
I NIT formats a disk.) 

DOS users will have no trouble adapt- 
ing to the M commands,* with several of 
them you may specify options. MCOPY 
for example, allows you to transfer files to 
and from Mac diskettes. The command 
can be used to transfer a single file or a 
group of files specified using normal 
DOS wildcards (*and ?). MCOPY options 
include, among others, copying files to 
and from either the Mac data or resource 
(program) fork, creating a locked (write- 
protected) file, specifying a text or bin- 
ary file, etc. MDIR options include dis- 
playing data, resource, or both forks, an 
extended directory etc. Ml NIT allows 
you to format disks in either the old (flat) 
or the new (hierarchical, like DOS) file 
system, or allow you to format a single- 
sided diskette in a double-sided drive. 

For those unfamiliar with Mac lingo, the 
manual contains a good discussion of the 
differences between Mac and IBM disks 
and file structures. 

I installed MatchMaker in the AST ma- z 
chine that I had mentioned before, and § 
had no trouble using the device to read § 
files created on a Macintosh; nor, con- °> 
versely did I have trouble reading disks ^ 
on a Macintosh initialized by 3 
MatchMaker 8> 
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Central Point Software's Deluxe Option Board. 

Deluxe Option Board 

There are two problems with the pre- 
ceding solution. First, you must use a 
Macintosh drive, and second it cannot be 
mounted internally Wouldn't it be nice if 
you could use a regular IBM internal 31V 
inch drive? 

It turns out that you can, using Central 
Point Software's Copy II PC Deluxe Op- 
tion Board, You may have heard of the 
Option Board in connection with backing 
up copy- protected software. It still does 
that; in addition, it allows you to read and 
write Macintosh-format disks using a 3T4- 
inch disk drive, of either 1.44M or 720K 
capacity 

Like the other cards discussed here, 
the Deluxe Option Board is a short card 
that fits in an eight-bit slot. It can control 
one or two floppy disks, and has no exter- 
nal 37-pin D connector. 

The board has two sets of jumpers. 
One determines whether the board will 
be installed in an AT or in a PC Cor XT). The 
other determines the DMA channel to be 
used; normally you don't need to change 
it. After setting the jumpers, you insert the 
board in your computer, and then con- 
nect the cables. Electrically, the Option 
Board sits between your regular floppy- 
disk controller and your floppy-disk 
drive(s). The board comes with one ca- 
ble, but you may end up having to buy 
another, depending on the length of your 
present cable. (It may be too short to 
co reach all the way to the Option Board.) 
^ As for software installation, an installa- 
o tion program copies files to your hard 
fE disk. The Deluxe Option Board comes 
^ with several programs that are used to 
rrj accomplish different purposes. MCP 
6 (Macintosh Control Program) is the pro- 
o gram that allows you to read, write and 
tr format Mac disks. Assuming thatyou have 



a 314-inch drive B, to get a directory of a 
Mac disk in that drive, you'd type: 

MCP DIR B: 

Other MCP commands include TREE, 
TYPE, COPY, FORMAT, CD, DC (disk copy), 
DEL, MD, and RD. Central Point supplies 
several batch files that reduce the 
number of keys you must type by invok- 
ing MCP with the appropriate parameters. 
For example, you can use MDIR.BAT to get 
a d i rectory of a Mac disk in drive B simply 
by typing: 

MDIR B: 

A similar batch file is supplied for each 
MCP command. 

As with MatchMaker, some MCP com- 
mands have options. MCP COPY, for ex- 
ample, allows for binary, text, and unary 
file transfers. A binary transfer copies a 
file (in either direction) byte for byte. A 
text transfer from Mac to IBM adds line- 
feeds after carriage return, and strips 



PRODUCTS DISCUSSED 

• CompatiCard ($175), CompatiCard II 
($125), MatchMaker ($149), and external 
Macintosh disk drive ($239), MicroSolutions, 
132 W. Lincoln Hwy.. Dekalb, IL 60115, (815) 
756-3411. 

• Copy tl PC Deluxe Option Board ($159), 
Central Point Software. 15220 NW Greenbrier 
Parkway, Suite 200, Beaverton, OR 97006. 
(503) 690-8090. 

• Windows/286 2.1 ($99) and Windows/386 
2.1 ($195), Microsoft Corporation, 16011 NE 
36th Way, Box 97017. Redmond, WA 
98073-9717. (206) 882-8080. 

• DOS 4.0 ($150 or upgrade for $95) and 
Windows Kit ($314), International Business 
Machines Corporation, Contact your local 
IBM dealer for more information. 



them going the other way A unary trans- 
fer from Mac to IBM combines the re- 
source and data forks of a file into a single 
file, and in the reverse direction, restores 
the two forks properly 

The Deluxe Option Board also comes 
with programs for dealing with copy- 
protected software. TC (Transition Copy) 
copies not files, not tracks and sectors, 
not individual bytes of data, but the mag- 
netic fluctuations (transitions) on the sur- 
face of one disk to another The format of 
the disk is completely irrelevant, as are 
the locations of hidden files, non-stan- 
dard sectors, etc. In fact, TC can copy IBM 
disks, CP/M disks, and even Atari and Ap- 
ple disks on a standard IBM type disk 
drive. (Apple and Atari copies are sub- 
ject to some limitations.) A special ver- 
sion of TC, called TCM, allows you to 
create an "image" file on hard disk to be 
used to duplicate disks. 

TE is an editor for editing tracks and 
sectors. Not only can you edit data, you 
can see the gap and sync bytes that serve 
to separate one sector from the next. The 
manual contains an introduction to low- 
level disk contents, but the treatment is 
by no means complete. 

I installed the Deluxe Option Board in 
the AST machine, and had no trouble 
transferring files to and from IBM and 
Macintosh formats. 

Bigger issues 

Of course, a big problem, and one that 
neither Mac/IBM product discussed here 
addresses, is data-format compatibility 
MCOPY in either product can move a file 
between either type of machine, but 
what you do with that data is up to you. 

Transferring PageMaker and Excel files 
is easy because versions of those pro- 
grams for the two types of machines have 
compatible data files. But how would 
you, for example, translate a MacWrite 
document into WordStar format? Without 
the aid of a document-conversion utility 
you wouldn't. You can transfer straight 
ASCII text without problem, but format- 
ting information is another story 

The same is true of other types of data; 
you're on your own and gooooood luck. 

Even so, that's not to detract from the 
real utility of these products, which pro- 
vide a first step toward greater integration 
of disparate computer systems. 

By the way by the time I finished writ- 
ing this review, I had four (!) disk control- 
lers, one hard disk, and three floppy-disk 
drives in the AST, as well as an external 
Mac drive, all working harmoniously. First, 
the Western Digital hard/floppy controller 
ran the machine's original drives (the 3Vs- 
inch 1.44M and the 5 1 A-inch 1.2M) byway 
of the Option Board, which also allowed 
Macintosh access in the 31V inch drive. 
Third, the CompatiCard was installed as a 
secondary controller; it allowed me to 
continued on page 96 
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RS-232 



Another serial interface standard? 



CHARLES R. BALL, JR. 

The king is dead! Long live the king! No, we're not talking 
about Elvis Presley, but a new serial-interfaeing stan- 
dard. The old standard was called RS-232-C, and is cur- 
rently in wide use on everything from your computer to 
your CD player. 

The new standard is called EIA-232-D, and it differs 
from the old one primarily in codifying several de facto 
standards, and in defining several new signals that allow 
for better handshaking and simpler system testing. Let's 
find out what EIA-232-D is all about. 

What, no connector? 

A popular misconception is that the RS-232-C standard 
specifies a computer cable or connector Actually it 
specifies neither; in fact, the specifications hardly even 
mention cables and connectors. The specifications do, 
however, specify signal lines — some 22 in all. 

Those specifications are contained in a document 
called Interface Between Ddtd-Termina! Equipment and 
Data-Communication Equipment Employing Serial Binary 
Data Interchanse. (No wonder we call it RS-232!) The 
standard was first introduced in 1 962; it was accepted for 
use by the Department of Defense as a non-government 
document in 1969. It was subsequently revised in 1972, 
and it hasn't been updated since. Rather, creative license 
has been taken with it to meet up-to-date needs of the 
computer community 

So, what was originally designed as a serial interface 
between devices owned by the telephone company (in 
1969 all modems belonged to the telephone company), 
turned out to be a catch-all interface between any two 
serial devices. 

The original 

To the dismay of many engineers, the original standard 
left much to be desired, and for several reasons. First, the 
original standard did not specify a connector; it merely 
defined pin numbers. Second, the original standard pro- 
vided neither true handshaking nor loopback testing. 
Third, no connector was specified. However, the 25-pin 
D connector (also known as a DB25) became the de facto 
standard RS-232 connector A big exception was IBM's 
introduction of the 9-pin serial-interface connector used 
with the AT. And, of course, IBM uses the DB25 female 
connector for its parallel printer cable. ARRGH! 




How do you spell relief? 

The new ANSI/EIA-232-D Standard (available from the 
EIA for $20.00; see the sources box) resolves some of the 
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FIG. 1— EIA-232-D SIGNALS are defined here, along with signal 
directions. A DTE is usually art originating device (such as a 
serial terminal); a DCE is usually a receiving device (a modern or 
printer, for example). 
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problems. Table 1 summarizes the primary EIA-232-D 
specifications; in addition, the new standard defines the 
D825 as the standard connector That's just Sreat, because 
it's the one that most of us use anyway 

In the new system, signal functions are now defined to 
facilitate fully interlocked data handshake between Data- 
Terminal Equipment (DTE) and Data-Communications 
Equipment (DCE). DTE senerally includes serial terminals, 
and DCE generally includes printers and modems. How- 
ever, that's not an ironclad rule. 

By definition, a device that transmits on pin 2 is DTE; a 
device that transmits on pin 3 is DCE. DTE's are usually 
male connectors, and DCE's are usually female con- 
nectors. Figure 1 shows the signal name and direction of 
each pin in both DCE and DTE. 
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TABLE 1— EIA-232-D SPECIFICATIONS 
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Parameter 

Connector, DTE 
Connector, DCE 
Maximum Cable Length 

Maximum Data Rate 
Number of drivers and 
receivers on line 
Driver Output Swing 
Driver Load 
Driver Slew Rate 
Receiver Input Resistance 
Receiver Input Threshold 
Receiver Input Range 



Specification 

DB-25 Male 

DB-25 Female 

Limited by capacitance 

(2500pF max.) 

20K bits/sec 

1 driver 

1 receiver 

.tSVmin.; ±15V max. 

3K to 7K ohms 

30V/>S max. 

3K to 7K ohms 

±3V 

±30V max. 
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Devices with the same characteristics (i.e., two DTE's or 
two DCE's) can be connected by reversing several pairs of 
conductors. For example, to connect two DTE's, you 



3000 OHMS 



PIG. 2— El A-232-D SIGNAL LEVELS are shown here. A 1 2- volt 
swing is suitable for loads of as much as 3000 ohms. 

might swap pins 2 and 3, pins 4 and 5, and pins 6 and 20. 
A cable (or adapter) that implements that type of con- 
nection is called a null-modem cable (or adapter). In 
some cases only pins 2 and 3 need be swapped; in 
others, half a dozen or more may need to be swapped. 
The type of equipment and the software controlling it are 
the determining factors. 

Hew lines 

Three new signals have been created by defining pre- 
viously undefined lines or redefining existing signal lines. 
Table 2 shows the old and new pin definitions. Note that 
pin 21 is now called remote loopback (RL); it is used to 
enable remote-loopback testing. The basic idea of loop- 







TABLE 2— RS-232 VS. EJA-232 
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EIA-232 




Pin 


Circuit 


Description 


Circuit 


Description 




1 


AA 


Protective Ground 


— 


Shield 




2 


BA 


Transmitted Data 


BA 


Transmitted Data 




3 


BB 


Received Data 


BB 


Received Data 




4 


CA 


Request to Send 


CA 


Request to Send 




5 


CB 


Clear to Send 


CB 


Clear to Send 




6 


cc 


Data Set Ready 


CC 


DCE READY 




7 


AB 


Signal Ground 


AB 


Signal Ground 




8 


CF 


Received Line Sig. Det. 


CF 


Received Line 




9 


— 


Reserved for Testing 


— 


Reserved for Testing 




10 


— 


Reserved for Testing 


— 


Reserved for Testing 




11 




Unassigned 




Unassigned 




12 


SCF 


Sec. Rec'd Line Sig. Det. 


SCF/CI 


Sec. Rec'd Line Sig. Det/ 
Data Signal Rate Select 




13 


SCB 


Sec. Clear to Send 


SCB 


Sec. Clear to Send 




14 


SBA 


Sec. Transmitted Data 


SBA 


Sec. Transmitted Data 




15 


DB 


Trans. Sig. Element Timing 


DB 


Trans Sig. Element Timing 
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SBB 


Sec. Received Data 


SBB 


Sec. Received Data 
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Unassigned 


LL 


Local Loopback 
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Sec. Request to Send 


SCA 


Sec. Request to Send 




20 


CD 


Data Terminal Ready 


CD 


Data Terminal Ready 




21 


CG 


Sig. Quality Detector 


RL/CG 


Remote Loopback'Sig. Quality 
Detector 
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CE 


Ring Indicator 


CE 


Ring Indicator 
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CH/CI 


Data Sig. Rate Detector 
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Data Signal Rate 
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Trans. Sig. Element Timing 
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Trans. Sig. Element Timing 
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Test Mode 
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FIG. 3— THE LT1080 (a) AND THE MAX232 (b) can swing RS-232 
voltages with only a ■ 5- volt supply, 

back testing is as follows: A device transmits a signal and 
reads it back in. If there is any discrepancy between the 
two, there is a problem with the communications circuit 
or one of the devices in the circuit. 

Actually there are two types of loopback: local and 
remote. A local loopback test may be as simple as short- 
ing transmit and receive pins and initiating a test program. 
In a remote test, data is transmitted through some sort of 
circuit, through an answering device, and then back 
through the circuit to the originating device. A modem 
engaged in remote-loopback testing, for example, might 
send test signals over a telephone line to another modem, 
which would then echo those signals back to the first 
modem. 

A DTE uses the RL signal to tell a DCE to loop back, 
thereby enabling the DTE to test the integrity of the 
communications connection between the two devices. 
Similarly previously undefined pin 18 is now called local 
loopback (LL). 

Last, previously undefined pin 25 is now called test 
mode (TM); the DCE uses it to inform the DTE that it has 
received an RL or LL signal from the DTE. 

Signal levels 

It's common to use ±1 2-volt signal swings in RS-232 
circuits. Vbu may have wondered why anyone would 



specify a computer interface requiring a ± 1 2-volt supply 
especially when everyone knows that most digital equip- 
ment runs on +5 volts. The answer to that question 
probably has to do with the popularity of those voltages 
(which were often used in analog circuits) at the time the 
RS-232-C standard was drafted. 

Figure 2 shows the signal levels defined in the new 
standard. Note that the basic range is ± 3- ± 25 volts DC. 

The idle state of an EIA-232-D interface is high, also 
called space. During a data transmission, that state corre- 
sponds to a binary 0. The active state is called mark or 
binary 1 . Anything in between (in the range between + 3 
and -3 volts) is called the dead band; signals in that 
range are undefined. 

For short-range transmission, you can get away with a 
±5-volt supply but with much loading, errors would be 
likely To attain maximum range, you'd want to use ±25- 
volt supplies. A ±1 2-volt supply is commonly used 
because it strikes a good balance between range and 
circuit cost Also, the ubiquitous 1488 and 1489 line 
driver and receiver IC's operate at those voltages. 

Potential problems 

One perennial problem with serial interfaces is signal 
voltages. How do we get ±12 voits from digital circuits 
that operate from +5-voit supplies? Couldn't the stan- 
dard be changed to accommodate + 5-volt signals? 

continued on page 95 
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R.D. WARNER 



This is the last of three articles discussing the theory 
construction, and use of a Synergy Card, a device used 
for generating sound effects and influencing brain func- 
tion. In Parti we discussed the theory of a technique that 
uses audio signals to influence brain function. The goal of 
that technique is to achieve Hemisphere Synchronization 
(HS) by means of Frequency- following /tesponse (FFR). It 
is theorized that hemisphere synchronization creates a 
mental atmosphere that allows for better concentration 
and more creativity 

In the second part we described the circuitry of a card 
that plugs into any IBM PC compatible, and allows you to 
experiment with HS, FFR, and to generate sound effects 
and multi-voice music. The card also has a number of 
digital I/O lines that can interface your PC to bio-monitor- 
ing or to other equipment. 

This time, we'll show you how to build, test and oper- 
ate the Synergy Card. Included are software listings in 
BASIC, assembler, and DEBUG scripts. Those programs 
may be used as-is for testing purposes, or may be used as 
models and expanded for more-complex usage. All list- 
ings are also available on RE-BBS (516-293-2283, 300/1200 
baud, 8 data bits, no parity 1 stop bit); just download the 
file HEMISYNCARC. 

If you build your own card, you'll have to deal with the 
absence of piated-through holes. That means that you'll 
have to solder many components on both sides of the 
board, install feed-throughs, etc. If you choose that meth- 
od, be very careful, and check your work several times. 

Use the parts-placement diagram shown in Fig. 3 to 
mount all components. Note that the IC's are installed in 
various orientations, so double-check to make sure that 
none is installed backward. 

Regardless of construction method, when you're ready 
to stuff the board, first install all decoupling capacitors 
(C13-C18, with C16 mounted on the solder side), and C19 
and C20. When you install C19, note its proximity to 
trimmer resistor R12. Now connect a DMM across V cc and 
ground to check for shorts. 

Now do the audio section, mounting R14 and R15 on 
the solder side of the board. Some of the discrete com- 
ponents are very close together, so be careful and check 
your work several times. 



BUILD A 

SYNERGY 
CARD 

FOR YOUR PC 

Wrapping up the Synergy Card 



Next, install J1, J2, and the mounting bracket. The 
mounting tabs of the bracket go on the component side 
of the board. There should be enough play in the mount- 
ing holes so the bracket lines up with the connectors; if 
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FIG. 1— MOUNT ALL COMPONENTS as shown here, being care- 
ful in the audio section, where close component mounting could 
lead to shorts. 
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TABLE 1- 


-LOGIC LEVELS 






PSG 


PPI 




Pin 


Before 


After 


Before 


After 


1 


LOW 




VAR, Hl-Z 


LOW 


2 


N.C. 




VAR. Hl-Z 


LOW 


3 


LOW 




VAR, Hl-Z 


LOW 


4 


LOW 




VAR, Hl-Z 


LOW 
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N.C. 




PULSE 
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HIGH 




HIGH 




7 


HIGH 




LOW 
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HIGH 




PULSE 
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PULSE 
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HIGH 




LOW, Hl-Z 


LOW 
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HIGH 




Hl-Z 
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HIGH 




Hl-Z 


LOW 
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HIGH 




Hl-Z 


LOW 
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HIGH 




Hl-Z 
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HIGH 




Hl-Z 
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LOW 
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HIGH 
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LOW 


24 


LOW 




VAR 
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LOW 
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VAR, Hl-Z 


LOW 
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VAR, Hl-Z 


LOW 



not, you can drill the mounting holes out slightly Don't 
drill them too much, though, or you'll damage the traces. 
The card was designed using a bracket supplied by 
Vector,- others may not align correctly Install the 40- and 
14-pin jumper header sockets, and then all wire jumpers. 

Let's doa little more checking before continuing. Again, 
make sure that V cc and ground are not shorted. The 
forward-biased resistance across a decoupling capacitor 
should be around 35 ohms. Also, make sure that none of 
the edge-card fingers is shorted to a neighbor. Correct 
any problems before proceed ins. 

Then wire up an audio cable that connects J2 to the 
appropriate inputs of your stereo system. The LM386's can 
drive headphones directly; doing so may be most conve- 
nient for testing. 

With the computer turned off, insert the card in a slot, 
and connect the card to the Tape or Aux. jacks of your 
stereo. Make sure the card is aligned in the slot properly 
Then turn your stereo on with the volume low. Now turn 
the computer on and apply an audio signal to the junction 
of R2 and R6. you should hear the tone through the left 
speaker Then apply the the tone to the junction of R3 and 
R7: This time you should hear the tone over the right 
speaker. 

Remove the card from your PC (after powering it down, 
of course), and correct any problems. Then solder in the 



clock (IC4), Q1, R1, and RY1. The clock has a dot on one 
end that indicates pin 1 . A transistor with in-line pins (not 
pin-circle) should be used for Q1. Otherwise, the collec- 
tor and emitter will be reversed. Now mount IC1, IC2, and 
IC3, followed by IC5 and IC6. 

Testing 

After resolving any problems, instal I the card in your PC 
and boot up. Then use a logic probe to check the pins of 
the Programmable Peripheral /nterfaces (PPI's) and the 
Programmable Sound Generators (PSG's). your readings 
should match those in Table 1. The "Before" and After" 
columns in that table refer to the states of the respective 
pins before and after the initialization program is run. 

Here are a few notes on why various readings are 
obtained. Before initialization, PPI I/O ports are in a high- 
impedance state. So, for example, Port A of PP1 1 (IC5, pins 



LISTING 1 



Odebug 
-A 



MM: 01 00 MOV 
MM: 01 03 MOV 
XXXX:0105 MOV 
XXXX:0108 MOV 
XXM:010A MOV 
XXXXiOlOD MOV 
XXXX:01L0 MOV 
MXX;0U2 MOV 
MM:0115 MOV 
XXXX:011B MOV 
XXM:011B MOV 
XXXX:012£ MOV 
XXXX:0121 INT 
xxxx:0123 
-RBX 

bx oooe 
:0 

-RCX 

CX 0000 
:23 

-N B: SCINIT.COM 
-W 
Writing 0O23 bytes 

-Q 
c> 



10 DEF SEG = £H50 

j:<: :.■■:■'!.; ■■ 

20 FOR I ■ 256! T 

30 READ IMBED* 

like 

40 POKE I, IMBED! 

alone. 

SO NEXT I 



BX.DOOO 
DS.BX 
DI , FFFB 

BH,80 
[DI+03] .BH 
[EJI+07] .BH 
[DI+021.BI, 
[01*01], BL 
IDj ] ,B«. 
fDI*0&J,flL 
[DI+05],BL 
[DI+G4],BL 
20 



; Enter Debug 

;Co into assemble mode 

;Set segment to D000, 

; which Is card location, 

;set PPI ports to OUTPUT - 

: first PPI 0, 

; then PPI 1. 

:Write sera to ell parts, the 

: FSC control reg'o first so 

; that PSG's are in LNACT state. 



; Return to DOS 

;Hit return to quit assembly 

:Make register BX set to zero 



;set Cx to program length 
: in hex bytes 

;Give ths program a COM name 
; Write it to disk 

JQuit 



LISTING 2 



1 This loads the 



' outside of BASIC - 
' set 10 to where you 



but leave offset 



55 ' — 

60 DATA £H50 r £H53,&H51 r EH52,liHlE 

70 DATA tH57.£K^6, &HBB, £}3D0 r &HDU, &HBE, &HDB, KHB7, &HBO,£HBF,£HF9 

75 DATA £HFF,£HB8,6H3D,£HBF,GHFF,6HFF,&HBa,£H3D,£H32,&HFF F £HBF 

SO DATA £JiFA,£HFF,£HBB,SH3D,£HBF,SHFE,£HFF,lKaa,SH3D,SHEB,SH06 

90 DATA EH3O,tHO0 r SH01,tH0O,(i)!O0,SH0O,SH2E,tHeB,6HlE,SK2A,GH0l 

100 DATA £H80,£HFF,£H30, £H7C,liH2D, £HS0, £HFF, £H3Q, £H74, £1108, £H80 

110 DATA £HFF,LK3t,£H74,£H13 p fiHE9,£HCD,£H0O,£;H2E r GHC6, &H06, £H29 

115 DATA £HOl,£H6O,SKBF,£HFA,£tfFF I SHB3,EH80,£H8a,&HlD,EHE9,E.HBD 

120 DATA £H00,GH2E.£KC6,£HO6,£K29,£H01,£HO0,SKBF,SIIFA,£HFF,SH32 

125 DATA SHDB,£HB8,&HTD,£HE9,£HAD,£:H00,£H60,EKFF,£H2O,6H7C,£HG9 

130 DATA £K80,£HEF, BH20.&HBF, £H02, 6H0O, SHEB, £Hli ,£H90,6H8O,£HFF 

140 DATA £K10,£H7C, £N09, 6H80. GHEF, GH10, EHBF, £HOl,SH00, GHEB, &K03 

ISO DATA £K90, £H33 , £HFF, SK53, £HB3 , £KFF, SHQ2 , 6H7C, GH60, BKBF, CHFD 

155 DATA £HFF, CUBE. EliFE, tilFF, £.1159, £H2E, EH8A, £H3E, &HZ9, £H0I . SK80 

160 DATA £HFF , 6HSQ, £H74 , SH06 , &H33 , £HDB, S.K53 , £)IEB, 6H04 , £1190 , SH32 

170 DATA £HDB,&H53,&K2E.£HaA,£Kl£,£H2a,CI101,£HBS,0!106,£HO0,£HF6 

180 DATA £.HE2,£H2E. SH02.CHO6. &H27.LHO! . GUTsO. iHU.tiUB. E.H8A, CH16 

1 86 DATA GH28 , CHOI , GHBB , £}i07 , £K0O, GHF6 , &HE2 , 6K2E, £H02 , &F106 , £H27 

190 DATA &H01,&HSA,£KPD,£Ha8 r GLH3D,&H8A,£HD8,£K8B,£HlC,£K5B J &HSB 

200 DATA &K3C, EHBA, SHD9 . £H88 , 5H1D, &K5B, E.V5GG , 6H1C, £HSB , &K88 , &H3C 

210 DATA GKB3,&H01,EH2E,£n , Ba,EHlE,GH2a,&.H01,£H32,&HDB r &H2£,£XBB 

220 DATA fcHlE.£H2? f EH01. £KEB,£H2A. EH90, GHBE, &HFA. GKFF, £H2E. GH3A 

230 DATA EH1E, GH29 , &E101 . EH80, GKFB, EH80, £K75,£H05, £H2E,EH8a, &H1E 

235 DATA £H27. 1H01, 6H83. £HFF, tHOO, 4H7F, £H0C,6HB3, £H10,£H2E, SH88 

240 DATA £H1E,£H28,EK01,£HBF,£IIFB,£HFF,£HEB,EK83,£HBF,£HF9,£HFF 

245 DATA SHE9 . EH7D . £MFF, SH5E, £H5F, 6H1 F, £H5A , £H59 , EH5B, £H5B, EHCB 

248 '-- 

250 1 

260 

prog 

270 

2B0 

290 

300 

310 

315 



NPUT "EHTER REGISTER NUMBER" : Rlt 
IF Rl% » 99 THEN GOTO 330 

INPUT "ENTER DATA TO WRITE" TDH 
POKE 298!,Dli 
POKE 299i,RM 
OFFST= 256! 
DEF SEG - SH5O00 
CALL OFFST 



'Enter "99* to exit 



'Set segment to match 
■ line 10, but offset 
' must equal 256 or 
' bait 100. 



320 GOTO 250 
330 END 
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LISTING 3 


XXXX:Q100 


MOV 


BX , DQOO 




rSut Eagment to DOOO, 


XXXX:DIQ3 


MOV 


DS.BX 




t which is card location. 


XXXX:0ia5 


MOV 


ni.FFpa 






XXXXiOlOB 


MOV 


bk.so 




;5at PPI porta to OUTPUT - 


XXXX :010A 


MOV 


[DI+031 


BH 


: first PPI 0. 


XXXX-0100 


MOV 


[m*07) 


,BK 


; then PPI I. 


XXXXlOllO 


MOV 


(01*02) 


, BL 


;Hrito Euro to non-I/o ports, th< 


XXXX;0U2 


MOV 


lni.oi). 


r BL 


; PSG control rag's first so 


XXXK:QU5 


HOT 


tml.BL 




: that peg's are in INACT state. 


XXXX:Qlia 


MOV 


*X,FQFF 




;AH sands INACT to PSG 2< and 


XXXX: 01 IS 


MOV 


[01-06] 


,AH 


; tsakee 4 I/O hits HIGH. 


XXXX:011E 


MOV 


[01*05] 


,BL 


; Writes zero to PSG 2 data Unas 


XXXX--OU1 


MOV 


[01*04] 


.At 


;AL fflekas 8 I/O bits go HIGH 


xxxx: oi« 


INT 


20 




rRaturn to DOS 



TABLE 2— MUSICAL NOTES 



1-4 and 37-40) should show a high impedance on your 
logic probe before running the initialization program. Port 
A of the other PPI behaves the same way 

The B ports (pins 18-25) of both PPI's show varied 
readings, because they're connected to the data lines of 
the PSG's, and a PSG does disconcerting but harmless 
things unless the INACT (inactive) command (000) is 
present on its control lines (pins 27-29). PSG pins 6-21 are 
for the two I/O ports, and appear high when in the input 
mode._ _ 

Now let's discuss the initialization program, SCIN- 
IT.COM, shown in Listing 1. What it does is to set all PPI 
ports to outputs, and then loads a zero into each one, 
driving all port lines low The lows on the control lines of 
the PSG's constitute the INACT command, so the PSG's 
calm down. PSG pins 26 and 39 will still vary because 
they are test pins whose function varies depending on 
which model of the AY-3-8910 IC you have. 

Now load and run SCINIT.COM using DEBUG. Enter the 
assembly-language instructions and debug commands as 
shown, but don't enter the semicolons or the comments 
following them. Ignore the Xs shown in the first column. 
After running the program, you'll notice that the data and 
control lines of the PSG's are now all low 

That initialization program tests the steering logic, but 
to really check the individual data and I/O lines requires 
the use of a larger assembly- language procedure, which, 
unfortunately we don't have enough space to publish. 
You can however, download it from the RE- BBS. If you 
assemble the program, make sure that the last byte in the 
object file generated is OCBh. The author found that when 
using his macro assembler, it is necessary to go in man- 
ually and change that byte; otherwise he couldn't get the 
procedure to return properly to the BASIC program 
shown next. The last line of the source code may be a 
dummy because no matter what's put in there, it doesn't 
compile right. For some reason, it insists on executing an 
intra-segment return (0C3h), instead of an inter-segment 
return. 

The assembly-language procedure is also embedded 
in the BASIC program shown in Listing 2. That program 
allows you to write any byte-size value to any one of the 
Synergy Card's 50 registers. Remember, each PSG has 16 
registers; registers 0-47 are used to set and reset the PSG 
lines, and registers 48 and 49 are dummies used to turn 
the relay on and off (which in turn is used to control the 
motor of a cassette recorder). 

For example, if you write a 2 to any of the registers 
■32-47, line D1 of PSG2 will go high. Or by writing a 1 to any 
of the registers 16-31, DO of PSG1 will go high. 

By forcing one bit high at a time, you can thereby check 
not only the PSG's, but the PPI's as well. If a PSG line 
doesn't go high, check the corresponding PPI line. If it 



Note 


Octave 


Ideal 


Note 


Octave 


Ideal 


C 


1 


32.703 


C 


5 


523.248 


C# 


1 


34.648 


c# 


5 


554.368 


D 


1 


36.708 


D 


5 


587.328 


D# 


1 


38.891 


D# 


5 


622.256 


E 


1 


41.203 


E 


5 


659.248 


F 


1 


43.654 


F 


5 


698.464 


F# 


1 


46.249 


F# 


5 


730.984 


G 


1 


48.999 


G 


5 


783.984 


G# 


1 


51.913 


G# 


5 


830.608 


A 


1 


55.000 


A 


5 


880.000 


A# 


1 


58.270 


A# 


5 


932.320 


B 


1 


61.735 


B 


5 


987.760 


C 


2 


65.406 


C 


6 


1046.496 


C# 


2 


69.296 


C# 


6 


1108.736 


D 


2 


73.416 


D 


6 


1174.656 


D# 


2 


77.782 


D# 


6 


1244.512 


E 


2 


82.406 


E 


6 


1318.496 


F 


2 


87.308 


F 


6 


1396.928 


F# 


2 


92.498 


F# 


6 


1479.968 


G 


2 


97.998 


G 


6 


1567.968 


G# 


2 


103.826 


G# 


6 


1661.216 


A 


2 


110.000 


A 


6 


1760.000 


A# 


2 


116.540 


A# 


6 


1864.640 


B 


2 


123.470 


B 


6 


1975.520 


C 


3 


130.812 


C 


7 


2092.992 


C# 


3 


138.592 


C# 


7 


2217.472 


D 


3 


146.832 


D 


7 


2349.312 


D# 


3 


155.564 


D# 


7 


2489.024 


E 


3 


164.812 


E 


7 


2636.992 


F 


3 


174.616 


F 


7 


2793.856 


F# 


3 


184.996 


F# 


7 


2959.936 


G 


3 


195.996 


G 


7 


3135.936 


G# 


3 


207.652 


G# 


7 


3322.432 


A 


3 


220.000 


A 


7 


3520.000 


A# 


3 


233.080 


A# 


7 


3729.280 


B 


3 


246.940 


B 


7 


3951 .040 


C 


4 


261 .624 


C 


8 


4185.984 


c# 


4 


277.184 


C# 


8 


4434.944 


D 


4 


293.664 


D 


8 


4698.624 


D# 


4 


311.128 


D# 


8 


4978.048 


E 


4 


329.624 


E 


8 


5273.984 


F 


4 


349.232 


F 


8 


5587.712 


F# 


4 


369.992 


F# 


8 


5919.872 


G 


4 


391.992 


G 


8 


6271.872 


G# 


4 


415.304 


G# 


8 


6644.864 


A 


4 


440.000 


A 


8 


7040.000 


A# 


4 


466.160 


A# 


8 


7458.560 


B 


4 


493.880 


B 


8 


7902.080 



went high, there's probably an open somewhere be- 
tween the two. It doesn't take long to go through and 
check each line that way and it can save a lot of head- 
aches later 

Vbu can also test the relay using that program: If you 
write to register 48, the relay will close, and if you write to 
register 49 it will open. It doesn't matter what data you 
write to the dummy registers. 

How do you test the PSG I/O lines? You can use the 
same routine, because the I/O registers are accessed just 
like the fourteen sound-control registers. Remember that 
register 7 of each PSG controls the data direction of its 
two I/O ports, using bits 6 and 7 (for ports A and B, 
respectively). When one of those bits is high, the corre- 
sponding port is an output port, and when it's low, the 
port is an input port. 

So, to test the output ports first you must write a 
decimal 192 to registers 7, 23, and 39. Then, once again, 
simply make each bit go high one at a time. For example, 
by writing 192 to register 39, and then 128 to register 47, 
bit B7 (the second port) of PSG2 will go high. 
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ENVELOPE GENERATOR 
OUTPUT 



A. 



^^^sNNhK 



\. 



AAAMAAM/X 
V I 



A 



— p- EP [*— £P IS THE ENVELOPE PERIOD 

FIG. 2— THE CONTENTS OF PSG REGISTER 13 determines the 
shape of the envelope. 

To test the twelve bits of I/O coming straight from IC5, 
you need to use a procedure similar to that used in 
SCINIT.COM. Remember that Port A and the top 4 bits of 
Port C supply that I/O, so all you have to do is set the PPI to 
output mode, and then write to the ports. Listing 3 shows 
a DEBUG procedure that will set all 12 bits high. 

That completes the digital testing. Track down and 
correct any problems before proceeding. 



PARTS LIST 
All resistors are %-watt, 5% unless otherwise noted. 

R1-R3— 1000 Ohms 

R4, R5— 500 Ohms 

R6, R7— 68,000 Ohms 

R8, R9— 15,000 Ohms 

R10, R11— 10 Ohms 

R12, R1 3— 10,000 Ohms Trimmer Potentiometer 

R14, R15— 27,000 Ohms 

Capacitors 

CI, C2— 330 pF, mica 

C3, C4— -2.2 julF, 15 volts, tantalum 

C5, C6 — 0.01 ^F, ceramic disc 

C7, C8— 10 M.R 15 volts, tantalum 

C9, C10— 0.1 ^R 15 volts, tantalum 

C11, C12— 0.047 |aF, ceramic disc 

C13— 22 jjlR 15 volts, tantalum 

C14-C18— 0.1 fiR 15 volts, tantalum 

C19, C20— 220 ixF, axial, 15 volts, electrolytic 

Semiconductors 

IC1— 74LS30N, 8-input NAND gate 

iC2— 74LS10R triple 3-input NAND gate 

IC3— 74LS138, 3-to-S decoder 

IC4—1. 8432-MHz, Clock 

IC5, IC6 — 8255A-5, programmable peripheral interface 

IC7-IC9 — AY-3-8910A. programmable sound generator 

IC10, 1C11— LM386N-1, audio amplifier 

Q1— 2N3904, NPN transistor 

Other components 

J1 — 9-pin "D" connector, PC mount 

J2 — 15-pin "D" connector, PC mount 

RY1— 5-volt SPST reed relay (Radio Shack) 

Miscellaneous 

Metalized hood for 9- and 15-pin connectors. 

Shielded plugs and cables for stereo hookup. 

%a" plug for cassette remote jack. 

Note: The following are available from Perceptual 
Research Ventures, P.O. Box 20151, Missoula, MT 
59801: Etched, drilled, tin-plated, and silk- 
screened PC board (PR-10). $36.00; assembled, 
tested, and coated card (PR-48), $319.95; custom 
cabling (PR-8), $28.95; Sleep Lab software, com- 
piled, runs card as a background task, leaving 
CPU free for other work, (PR-100), $25. Unfor- 
tunately, due to FCC regulations, the assembled 
and tested unit may be sold only to qualified re- 
search institutions. All orders add $5 for postage 
and handling. 



Make beautiful (?) music ^ 

Install the Synergy Card in your PC, and connect it to 
your audio system as described last time. Turn on the 
computer and make sure that it boots. Then turn on the 
audio system with the volume low, and run the initializa- 
tion program. 

To begin, let's make a single layer (one tone pair) of 
Synergistic Sound. Since one tone will go to each chan- 
nel, write to PSG1. In it, voices A and B go to the left 
channel, and C goes to the right. (That way we only have 
to enable the tones in one PSG.) To enable A and C, and 
disable noise in all three channels, write a decimal 58 to 
register 23. 

Next write the appropriate values into the coarse- and 
fine-tune registers to get the desired frequency For this 
example we'll create tones of 200 and 202 Hz, which 
provide a synergistic sound frequency of 2 Hz, a nice 
delta brain-wave frequency 



We calculated the register values for the 200- Hz carrier 
frequency last month: CT= 2, and FT = 64. Using the same 
technique for 202 Hz, we get CT = 2, and FT = 58. Working 
backward, those values will actually yield a frequency of 
202.1053 Hz (assuming the clock frequency is exact). If FT 
were 59, we would get a frequency of 201 .7513 Hz, so the 
first value yields the most accurate results. 

To generate those tones, write a 64 to register 16, 2 to 
register 17, 58 to register 20, and 2 to register 21 . Now just 
turn up the volume. Increase the on-board volume to 
maximum by writing a 15 to register 24 and register 26. 
Writing a 16 to those registers would switch from fixed- 
amplitude to envelope. 

Table 2 shows the ideal frequency for eight octaves of 
notes ranging from CI to B8. you'll find that the card is 
capable of getting within 0.01 Hz of the ideal frequency 
for low notes, and within about 88.0 Hz at the upper end, 
due to nonlinear distribution. 
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FIG. 4— THE AUTHOR'S CUSTOM CABLE, which is used to con- 
nect the Synergy Card to an audio system. 

starting at amplitude zero. There is one trick to remember 
when calculating frequencies for that waveform: The 
equation is set up for the sawtooth envelopes, and the 
triangle wave takes twice as much time per wave. So we'll 
use 0.20 Hz and 0.24 Hz to obtain the correct values. For 
an f EN of 0.20, CT should be 140 and FT should be 160. For 
an f EN of 0.24, CT should be 117 and FT should be 48. 

Enable Voice A in PSG and PSG 2 by writing 55 to 
registers 7 and 39. Write the CT and FT values to the 
appropriate registers. Next write a 14 to registers 13 and 
45; that selects our envelope shape. 

The noise frequency is governed by the simple equa- 
tion: 



L 



f CL /(16xP N ) 



CO 

o 



o 
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FIG. 3— THE COMPLETED BOARD. Note that IC sockets are used 
for IC7-IC9. and for the jumper headers. The jumper headers, if 
desired, can provide 48 bits of I/O in addition to trie 12 bits 
available at J 2. 

Now let's see how to use amplitude envelopes and 
noise generators. This demonstration provides a mix that 
sounds like ocean surf. Vbu can turn off the previous tones 
by writing a to registers 24 and 26. 

Our surf will use a logarithmic, U-shaped envelope of 
white noise. A 0.10-Hz signal goes to the left channel, and 
0.12 Hz to the right. The frequency difference means the 
phase relationship will change constantly making the 
sound realistic 

The first thing we need to do is calculate our coarse- 
and fine-tune register values for the envelopes. The equa- 
tion is almost identical to that used for tones, and can be 
solved in the same way: 

f EN = f CL I [256 x {256CT + FT)] 



In that equation, f EN represents the desired envelope 
frequency CT and FT represent the coarse- and fine-tune 
registers, and f cl represents the clock speed. For proper 
envelope generation, CT and FT cannot both be zero. 

Envelope shapes and corresponding binary codes are 
shown in Fig. 1 . We want a triangle wave (on a log scale) 



In that equation, f u is the desired noise frequency f CL is 
the clock speed, and P N is the value in the A/oise Period 
register NP can range from 1 to 31 . For this example, write a 
1 to registers 6 and 38. Last, turn on the volume by writing 
a 16 to registers 8 and 40. Now you should hear a surf-like 
sound coming from your audio system. 

At this time, evaluate the signal level arriving at your 
stereo. The potentiometers on the Synergy Card control 
that level; one for each channel. Adjust them for max- 
imum volume, and balance between the two channels. 

Conclusion 

You'll probably want to experiment with envelope 
shape(s), volume, number of layers, carrier frequency and 
Synergistic Sound frequency Warning: Avoid 13-15 Hz 
beat frequencies, which have been known to cause 
epileptic seizures in those prone to them. 

Much could be said about how you can use the 60 bits 
of I/O. For example, to build an inexpensive isolated 
controller, you could use the Synergy Card to drive tran- 
sistors, which would in turn drive relays. Or you could 
drive a DAC, which would drive a VCO, and use it to 
transmit data over phone lines. Or have it read in-coming 
digital data.As a reader of Computer Digest, you proba- 
bly have some ideas of your own. 

The author wishes to thank Montana Micro for technical 
assistance, Jameco Electronics for supplies and equip- 
ment, and Brady Books for technical references,!®! 
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R-E Computer Admart 



Rates: Ads are 2W" x 2 7 /a". One insertion $900. Six insertions $875. each. Twelve 
insertions $845. each. Closing date same as regular rate cart). Send order with 
remittance to Computer Admart, Radio Electronics Magazine, 500-B Bi-County 
Blvd. , Farmingdale, NY 11735. Direct telephone inquiries to Arfine Fishman, area 
code-516-293-3000. Only 100% Computer ads are accepted for this Admart. ' 



ON TARGET ASSOCIATES 

Products and Services 

for Design and Manufacturing Engineers. 



PS/2 




Micro Channel Design Consulting 
Prototype Cards 
'Newsletter 
■ASICs 
■ Extender Cards 
'Adapter Bracket Sets 
Bum-in Mother Boards 



We will move your PC/XT/ AT products to the 
Micro Channel, or create your new design. 

_ XALL: (408) 980-7118 _ 
for our Free catalog 

ON TARGE' 
TARGE 
TARGE 

...the PS/2 leaders, 

FStt tad Micro Chanae] ire srriteajrkj of IBM Cwr>- 



IC. 



PROMPT DELIVERY!!! 



OUTSIDE OKLAHOMA NO SALES TAX 





DYNAMIC RAM 




SIMM 


1<W8Kx9 


85 ns 


S550.OO 


iMbit 


1048KI1 


100 ns 


38.50 


41256 


256KX1 


60 ns 


14.25 


41256 


256Kx1 


80 ns 


13.75 


41256 


ZWKxl 


100 ns 


13.50 


S125S 


* 256KX1 


100 ns 


12.95 


41256 


256K*1 


120 ns 


12.75 


41256 


256Kx1 


150 ns 


11.75 


41264 


♦ 64Kx4 


120 ns 


18.95 




EPROM 




27C1000 128KJ8 


200 ns 


S37.50 


27CS12 


64tOt8 


200 ns 


13.95 


27256 


32KiS 


250 ns 


7.25 


27128 


laKxa 


250 ns 


6.60 




STATIC RAM 




43256 L-10 : 


100 ns 


S18.95 


ii264p-i2 


BKxB 


120 ns 


13.50J 
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Fix common problems fast! 



You don't need to be an expert 
to diagnose and correct 
problems involving PC setup. 
All you need is HELPME™ 
software! More than 300 tests. 
On-screen help for under- 
standing and correcting iden- 
tified problems. Quick 
identification of system con- 
figuration and compatibility. 
$99 plus shipping and han- 
dling. MC and VISA accepted. 
California Software 

Products, Inc., 525 H. Cabril- 
lo Park Drive, Santa Ana, CA 
92701,(714)973-0440. 
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It's too late for that type of solution; there are simply too 
many systems out there now using the old standard, and 
all that equipment would all become obsolete, or at best 
incompatible. 

However, in recent years, several IC manufacturers (in- 
cluding Maxim Integrated Products and Linear Tech- 
nology) have come up with clever devices that allow you 
to create and use voltages that fall within the EIA-232-D 
standard from only a +5-volt supply In addition to the 
necessary line drivers and receivers, the devices contain a 
charge pump. Supplied with several high-value capaci- 
tors and a source of +5 volts, the IC's can swing an 
EIA-232-D ±10 volts. Typical applications of the Linear 
Technology and Maxim devices are shown in Figs. 3-aand 
3-b respectively Both companies sell a number of similar 
devices in various configurations; contact them at the 
addresses in the Sources box for more information. 

Making connections 

Pin 1 is no longer defined as protective ground, but as 
the shield. It's normally grounded to the case of the DTE,- 
the other end is usually left open to prevent ground 
loops. The actual signal ground must be returned through 
pin 7; pins 1 and 7 should never be connected together 
Doing so could induce noise in the signal ground or cause 
ground-loop currents. 

In implementing a serial interface, some devices use as 
few as three leads (TD, RD, and GND); others add an 
additional line (pin 20 or pin 11) for "busy" processing,- 
yet others use all 22 defined lines. 

The most commonly used signals are 1-8, and 20. Pins 



11, 12, and 22 are also fairly common. Pin 11 is used 
sometimes (especially in Europe) as a "Printer Busy" sig- 
nal. Pin 1 2 may be used as a high-speed indicator; in that 
case, it is active if the device is transmitting at 2400 baud 
or greater Pin 22 is a handshaking line that functions in a 
complementary manner to pin 20. 

Conclusions 

In this brief treatment, we have tried to outline the 
features of the new serial-interface standard. The informa- 
tion presented here should help you understand the 
ideal, and may help you solve your next interfacing prob- 
lem. Happy interfacing!^a>| 

Sources 

• Electronic Industries Association, 2001 Eye Street N. W., 
Washington, DC 20006. (202) 457-4900. 

• Linear Technology Corporation, 1630 McCarthy Blvd., 
Milpitas, CA 95035-7487. (408) 432-1900. 

• Maxim Integrated Products, 510 N. Pastoria Ave., Sun- 
nyvale, CA 94086. (408) 737-7600. 




It afaiays smokes after interfacing." 
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add a standard 360K drive. Last, the 
MatchMaker allowed me to run the exter- 
na! Macintosh drive. The only problem 
was that I used up all my expansion slots, 
so I'm wonderins where to install my CD- 
ROM controller card. Any ideas ?|(D$ 




New Windows, New DOS 

Microsoft has just released a new ver- 
sion of Windows, the key feature of 
which is a software driver, HIMEM.SYS, 
that gives you an extra 50K of memory in 
the Windows environment. The extra 
memory translates into more speed, be- 
cause large applications like PageMaker 



and Excel won't have to page overlays to 
disk as often. In addition, the product's 
speed has been enhanced, many printer 
drivers have been added, and the in- 
stallation procedure has been simplified. 
Although Windows/286 Version 2.1 will 
run on 8088- and 8086-based PC's, per- 
formance will be less than optimal. In 
addition, HlMEM,SyS requires extended 
memory (that above 1MB) to work, and 
8088-based PC's do not support ex- 
tended memory 

The same memory-management tech- 
nology has been incorporated into Win- 
dows/386 Version 2.1, which requires an 
80386- or 80386SX-based PC to run, and 
provides multiple independent virtual 
DOS machines, each of which can run its 
own DOS environment with as much as 
640K of memory Unlike Windows/286, 
Windows/386 allows standard DOS ap- 
plications (for example, Lotus, dBASE, 
WordStar, etc) to run simultaneously in- 
on-screen windows. 

DOS 4.0 

IBM has just released the first major 
upgrade of DOS in almost a year and a 
half. The new version provides support 
for expanded (EMS 4.0) memory hard- 
disk partitions greater than 32MB, easier 
installation, and a DOS shell (used to ma- 
nipulate files and to run applications from 
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KIT (BA-1G1-D) 
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comes wins: charger iird manual . . $99.95 
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iGGlronics 

bulletin board 
system 
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The more you use It Ihe 
more useful II becomes. 

We support 300 and 1200 
baud operation. 

Parameters: 8N1 (8 data 
bits, no parity, 1 stop bit) 
or 7E1 {7 data bits, even 
parity, 1 slop bit). 

Add yourself to our user 
files to increase your 
access. 

Communicate with other 
R-E readers. 

Leave your comments on 
R-E with Ihe SYSOP. 



RE-BBS 
516-293-2283 



menus). Also, a separate product con- 
taining DOS 4,0 and a custom version of 
Windows/286 has been introduced; ac- 
cording to IBM, the Windows Kit contains 
a set of applications, including a word 
processor, a spelling checker, an equation 
editor, and graphing. The latter ca- 
pabilities should be especially useful to 
our readers; we'll have a report as soon as 
we can get our hands on a copy 



Hypertext 

Last fall Apple released a program 
called HyperCard that it now includes 
with every Macintosh. HyperCard is the 
first and most widespread implementa- 
tion of a concept called Hypertext. The 
concept originated with a man named 
Ted Nelson about 20 years ago, but only 
during the past few years have people 
had enough computing horsepower to 
do anything serious with Hypertext. 

True Hypertext is actually a multi-me- 
dia phenomenon, involving text, sound, 
graphics, and even motion. What makes 
Hypertext special is that it's like an infi- 
nitely extensible database, allowing, for 
example, a chunk of text to link to a 
graphic image, which may link to a musi- 
cal score, which may link to the original 
text, etc. Given those capabilities, Hyper- 
text may be the ideal means of realizing 
CD-I (interactive compact disks). 

Because of HyperCard's run-away suc- 
cess, now every company with a free- 
form database or text-search program 
claims Hypertext capabilities. Those 
claims are universally exaggerated, but 
even so, several products having little to 
do with real Hypertext, are still very inter- 
esting in their own right. 

One is called Ize,- it's sold by Persoft, 
Inc. (465 Science Drive, Madison, Wl 
53711, (608) 273-6000). The program al- 
lows you to create outline-like structures 
that can provide multiple links into 
groups of fifes. For example, you could 
specify resistors, capacitors, and induc- 
tors as outline categories, and then have 
the program scan for files using those 
terms. Then other outline elements 
would link you to documents with vari- 
ous combinations of those terms. 

Another program developed and sold 
by Seaside Software (P.O. Box 1428, Perry, 
FL 32347, (800)-3-ASKSAM) is called 
AskSam. AskSam allows you to create 
free-form databases with both fielded 
information (name, address, phone 
number, etc.) and non-fielded informa- 
tion ("random" notes). A simple report- 
ing language lets you print out the 
desired information. You could use the 
program to maintain a name and address 
file along with notes about each person 
in the file. You could print Rolodex cards 
with the field information, and exclude 
the notes.|(D| 
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R-E Engineering Admart 



flaies: Ads are 2W x 2%". One insertion S900. Six insertions W5. each Twelve 
insertions S845.each. Closing date same as regular rate card. Send order with 
remittance to Engineering Admart, Radio Electronics Magazine, 500-B Bi-County 
Blvd., Farmingdale, NY 11735. Direct telephone inquiries to Arfine Fishman, area 
code-516-293-30Q0. Only 100% Engineering ads are accepted for this Admart. 



MIDI 



MIDI 
PROJECTS 






BP182 — MIDI interfacing enables any so 
equipped instruments, regardless of the 
manufacturer, to be easily connected to- 
gether and used as a system with easy com- 
puter control of these music systems. 
Combine a computer and some MIDI instru- 
ments and you can have what is virtually a 
programmable orchestra. To get your copy 
send $6.95 plus $1.25 tor shipping in the 
U.S. to Electronic Technology Today 
Inc., P.O. Box 240, Massapequa Park, 
NY 11762-0240. 



FCC LICENSE 
PREPARATION 



The FCC has revised and updated the 
commercial license exam. The NEW 
EXAM covers updated marine and 
aviation rules and regulations, 
transistor and digital circuitry, 
THE GENERAL RADIOTELEPHONE 
OPERATOR LICENSE - STUDY GUIDE 
contains the necessary preparation 
for ONLY $25.00. 

WPT PUBLICATIONS 
979 Young Street. Suite A 
Woodburn, Oregon 97071 

Phone (503) 981-6122 
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parts from a supplier on Neptune 
(prices are cheap but the postage 
is a kitler). 

The basic operation of a dynam- 
ic RAM is simple. You latch the row 
address in with ras and then latch 
the column address with cas, and 
then do either a read or write. 
Since the DRAM's storage cells are 
nothing more than really small 
(really, realty small) capacitors, 
they have to be refreshed 
periodically. That means perform- 
ing the task of reading the data and 
then writing it back into every cell 
every 2 milliseconds. 

If you had to do that operation 
on all 65,536 cells individually, 
there wouldn't be any point to 
using DRAM but, fortunately, a re- 
fresh is much easier than that. 
Notice that I said "easier," not 
easy. 

Standard DRAM's contain on- 
chip circuitry that refreshes a 
whole row of cells whenever any 
cell in the row is accessed. Re- 
freshing an entire chip, therefore, 
means addressing each row within 
the 2-millisecond time limit. And 
that's where Matt's problem makes 
its appearance. 

The memory matrix in most 64K 
DRAM's is made up of 128 rows and 



512 columns. From the point of 
view of refresh, those IC's need a 
refresh counter that can address 
128 rows — and for that you need 
seven address lines (2 7 is 128). 
However, some manufacturers 
such as National, Signetics, and 
Texas Instruments (among others), 
made 64K DRAM's that had a mem- 
ory matrix made up of 256 rows 
and 256 columns. As you can imag- 
ine, all of those IC's needed an 
eight-line refresh counter. 

The official reason that most of 
those manufacturers gave for the 
design was that only half as many 
sense amplifiers were needed as in 
the 128 x 512 design and fewer 
amplifiers meant less heat and 
lower power requirements. 

Big deal. 

A minor reduction in power is 
no compensation for all the added 
design headaches. Remember that 
since you have to address twice as 
many rows with a 256 X 256 IC, it's 
going to take twice as long to get 
the job done. And that can mean 
increasing the system clock, hav- 
ing to use faster DRAM, and a host 
of other restrictions. The most se- 
rious problem is that it's going to 
cut the allowable Z-80 idle time in 
half and that's important in a sys- 
tem such as the one we have put 
together because we're using 
DMA to talk to the memory. 

If you've followed our entire dis- 
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10 WAITING FOR COMPLETE, LOW 
PRICED, CHIP COMPONENT KITS 

CC-1 Capacitor Kit contains 365 pieces. 5 es r of ovary 
10% value Irom iprto SbfH, Cfi-1 ResislorKil contains 
1W0 pieces; 1 ea . of every 5% value from 1QO (o 10 rflogfl. 
Sizes are OBQ5 and 1206. Each kit is ONLY 549.95 and 

available for Immedtats One Day Delivery! 

Order by toiMree phono, FAX, or mail. We accept 

VISA, MC, AM EX, COO orders, or company PO.'swith 
approved credit Call for free detailed brochure; 




cmwMCArms SPECIALISTS, inc. 



t Entir* USA. 1-KXMS4h05*7 
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cussion on refresh over the last 
several months, you should have 
come away from it with one big 
fact uppermost in your mind — re- 
fresh circuitry is a super-colossal 
pain in the neck. The hardware 
and timing hassles generate an ab- 
solutely unbelievable amount of 
brain damage. As a matter of fact, 
it's well known that spending more 
than a couple of weeks on the 
problem will turn your brain into 
oatmeal. That's a scientific fact — 
you can look it up, the studies are 
frightening. 

Anyway, if you've got some of 
those parts and you're determined 
to use them, the circuit in Fig. 3 is 
an applications note that appeared 
in the May 22, 1980 issue of 
Electronics magazine, and it can 
be used to handle the problem. It 
uses a counter to generate the ex- 
tra address line and, while it will 
get the job done, be sure to redo 
all of the timing calculations that 
we went through when designing 
our circuit. 

Another interesting letter 
brought up two points on this sub- 
ject and came from Ron Oliynk in 
Thorndale, Ontario. The first point 
he mentions is that cas has to go o 
high by the end of T2 rather than m 
T4 because holding it low (active) §5 
will result in refreshing only the 3 
cell being addressed rather than g 
continued on page 105 §> 
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TUBES, new. unused. Send self-addressed, stamp- 
ed envelope for list. FALA ELECTRONICS, Box 
1376-2. Milwaukee, Wl 53201. 

PHOTOFACT folders, under #1400 $4.00. Others 
$6.00, Postpaid. LOEB, 414 Chestnut Lane. East 
Meadow, NY 11554, 

TRANSISTORS-tubes: MRF421 $24.00, MRF454 
$14.50, MR F455-MRF477 $11.75, MRF492 $16.00, 
SRF2072 $12.75, SRF3800 $17.50, 2SC2290 
$16.75. 2SC2879 $22.00, 6LF6, 6LQ6, 6JS6. 8950, 
etc.-call. New Ranger AR3500 all mode 10 Meter 
transceiver $319,00, Quantity discounts! Best 
prices on hard-to-find parts, antennas, mics, power 
supplies, & equipment! Catalog $1.00 (refundable), 
or free with order. RFPC, Box 700, San Marcos, CA 
92069. For information or same day shipment — call 
(619) 744-0728. Visa/MC/C.O.D. 

LASERS, components and accessories. Free cata- 
log, M.J. NEAL Company, 6672 Mallard Court, Ori- 
ent, OH 43146, 

PICTURE flyer lists quality surplus electronics at 
low prices. Since 1970. Send for the last 3 issues. 
STAP.-TROWCS, Box 683, McMinnville, OR 9712B. 

SATELLITE & cable equipment. This months spe- 
cial (Varactor Tuners) Matsushita, Mrtsumt, Magna- 
vox. Sylvanta, Philips, etc. Most are new $19.95 HI- 
TECH ELECTRONICS, P:Q. Box 42423, Detroit. Mi. 
4S242 (3131722-9381. 



CB RADIO OWNERS! 



We specialize in a wide variety of technical 
information, parts and services for CB radios. 10- 
Meter and FM conversion kits, repair books, plans, 
high-performance accessories. Over 12 years of 
satisfied customers! Catalog 52. 



CBC INTERNATIONAL 

P.O. BOX 31 500RE, PHOENIX, AZ 85046 



TUBES, name brands, new, 80% off list. KIRBY, 
298 West Carmel Drive. Carmel, IN 46032. 

IS it true. ..jeeps for $44 through the government? 
Call for facts! 1-Q12) 742-1142, ext. 4673. 

TUBES. "Oldest,™ "latest." Paris and schematics. 
SASE for list. STEINMETZ, 7519 Maplewood Ave.. 
R.E., Hammond, IN 46324. 

GREAT buys! Surplus prices, ICs. linears, transfor- 
mers, PS, stepping motors, vacuum pump, pho- 
totransistor, meters, Isase, FERTIK'S, 5400 Ella, 
Phila., PA 19120. 

TWO-WAY-RADIO, PC COMPUTERS, UNIDEN 
SERVICE. General Radiotelephone licensed tech- 
nician Catalog-RAYS, 2025 Moline, Ft. Worth, TX 
76117 (817) 831-7717. 

AIDS? Yes we have! Cable aids to help you. Zenith. 
Jerrold, Scientific Atlanta, Oak, Hamlins, much 
more. No Michigan sales! HOTRONICS, (313) 
675-5834. 



Multi Channel Microwave T.V. Receivers 



LOW prices, capacitors, ICs, transistors, switches. 
Flyer SASE SANTECH, 11 Revere Place, Tappan, 
NY 10983. (914)359-1130. 



NEW 1Q0Mhz Logic Analyzer Requires PC or com- 
patible. Asking $1200.00. Call MATT (303) 
963-1969 





VI5A/MC/C0D 



19-Z7GH; Parabolic DiSll 40-ifBGaii) 

LIFETIME WARRANTY 

Complete System $99.95 (Shipping Incl.f 

Replacement Components 

& Expert Repairs Available 

K & S ELECTRONICS Call now lor ismt 

P.O. BOX 34522 "a* snipping! 

PHO EN IX. A 1 85067 |G0Z| 23OU640 

S2 CREDIT ON PHONE ORDERS 



PC products — A'D, D/A, relay, digital I/O cards 
starting at $79. Free catalog, — parts, kits, comput- 
ers. JB COMPU-TRONIX, 3816 N, Wadsworlh 
Blvd., Wheat Ridge, CO 80033, Call (303) 
T 425-9566. 

-=- SOLAR electric systems. Discount prices. SUN 
S POWER-TEXAS, Dept. 01C, P.O.B. 2788A Free- 
Dr porl,TX77541.1-(409)233-B350. 



CLASSIFIED AD ORDER FORM 

To run your own classified ad. put one word on aach of the lines below ant! send this form along with your check to: 

Radio-Electronics Classified Ads, 500-B Bi-County Boulevard, Farmingdale, NY 11735 

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For 
special headings, there is a surcharge of $23.00. 
( ) Plans/Kits ( ) Business Opportunities ( ) For Sale 
i Education/Instruction ( ) Wanted ( ) Satellite Television 



n: 



Special Category: $23.00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS. 

(No refunds or credits for typesetting errors can be made unless you clearly print or type your 
copy.) Rates indicated are for standard style classified ads only. See below for additional 
charges for special ads. Minimum: 15 words. 



1 


6 


11 


16 ($45.60) 


21 ($59,85) 


26 ($74.10) 
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12 


17 ($48.45) 


22 ($62.70) 


27 ($76.95) 
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13 


18 ($51 .30) 


23 ($65.55) 


28 ($79,80) 
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14 


19 ($54.15) 


24 ($68.40) 


29 ($82.65) 
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10 


15 ($42.75) 


20 ($57.00) 


25 ($71 .25) 


30 ($85.50) 



31 ($88.35) 32 ($91.10) 33 ($94.05) 34 ($96.90) 35 ($99.75) 

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill 
in the following additional information (Sorry, no telephone orders can be accepted.): 



Card Number 



Expiration Date 



Please Print Name 



Signature 



IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE 
NUMBER FOR OUR FILES. ADS SUBMITTED WfTHOUT THIS INFORMATION WILL NOT BE ACCEPTED. 

CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products Or services) 
$2,85 per word prepaid [no charge for zip code)... MINIMUM: 15 WORDS. 5% discount for same ad in 6 
issues; 10% discount for same ad in 12 issues within one year; if prepaid. NON-COMMERCIAL RATE: (for 
individuals who want to buy or sell a personal item) $2.30 per word, prepaid....no minimum. ONLY FIRST 
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 50c 
per word additional. Entire ad in boldface. S3. 40 per word. TINT SCREEN BEHIND ENTIRE AD: S3.55 per 
word. TINT SCREEN BEHIND ENTIRE AD PLUS ALL BOLD FACE AD: $4.15 per word. EXPANDED 
TYPE AD: $4.30 per word prepaid. Entire ad in boldface. $5.1 5 per word TINTSCREENBEHINDENT1RE 
EXPANDED TYPE AD: 55.40 per word, TINT SCREEN BEHIND ENTIRE EXPANDED TYPE AD PLUS 
ALL BOLD FACE AD: £6.25 per word. DISPLAY ADS: 1" x 2V."— $385.00; 2" x 2tV— $770.00; 3" x 
ZYi" — $1155.00. General Information: Frequency rates and prepayment discounts are available. ALL 
COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS USING P.O. BOX ADDRESS WILL 
NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT ADDRESS 
AND PHONE NUMBER. Copy to be in our hands on the 12th of the third month preceding the date of the 
issue, (i.e.. Aug. issue copy must be received by May 12th). When normal closing date falls on Saturday, 
Sunday or Holiday, issue closes on preceding working day. Send for the classified brochure. Circle Number 
49 on the Free Information Card. 
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ATTENTION, are you looking for surplus test equip- 
ment volt meters oscilloscope, etc. J.B. ELEC- 
TRONICS, 9518 W. Grand, Franklin Park, IL 60131. 
(312) 451-1750. 

RESTRICTED technical Information: Electronic 
surveillance, schematics, locksmilhing, covert sci- 
ences, hacking, etc. Huge selection. Free bro- 
chures. MENTOR-2, Drawer 1 549, Asbury Park, NJ 
07712. 

CABLE TV converters. Remotes, accessories 
Tocom. Zenith, Oak, Jerrold. Scientific Atlanta — 
free catalog— ARIZONA VIDEO, 3661 N. Camp- 
bell, #310-A, Tucson, AZ 85719. (602) 323-3330. 

TUBES 59i£, Year guarantee. Free catalog. Tube 
checker $8.95. CCA NELL, 4215 University, San 
Die go, CA 92105. 

FAIR prices SB-3, SX3, SA3, TBI-BI, MLD-1200-3. 
Some Oak, any notch filters. Small dealer only. No 
Michigan sales (313) 979-6356. 

OLD radio TV schematics. Send $3.00. make, 
model. RADIO MAPS, P.O. Box 791, Union City, CA 
94587. 



Quality Microwave TV Antennas 



| Multichannel 1.9 to 2.7 GHi. 40d9 Gain 
30-Channe! System complete $149.95 
12-Channel Syslem complete $104,95 
2-Channel System complete S79.95 

PiniilDS-Tech Electronics 

P.O. Box SS33 • Scottm*, « 8S2S2 
E (6G2) 947-7700 |S3 00 CredH »l I phorw ont«rill 

WARRANTY WlltwCarj » Mil » CflB'S tjimiuu Prk-int 



DESCR AMBLERS. All brands. Special combo Jer- 
rold 400 and SB3 $165. Complete cable de- 
scrambler kit $39. Complete satellite descrambler 
kit $45,00. Free catalog. MJM INDUSTRY, Box 531 , 
Bronx, NY 10461-0531. ' 

ATTENTION LASER HOLOGRAPHIC EXPERI- 
MENTERS: Optical Computer components, in- 
structions. $22.95 postpaid. STELLAR TECH- 
NOLOGIES, 4710 University Way N.E., #1003. 
Seattle. W A 98105. 

TRS-80 color computer software. Low prices! Huge 
selection! Free catalog. T&D, P.O. Box 1256. Hol- 
land, Ml 49422. 

ICs digital and linear, transistors, sockets, led's and 
memory devices for sale. Very low prices. No mini- 
mum order. For free catalog write to: ARLI ELEC- 
TRONICS, 1052 Eilinita Av. h Glendale. CA 91208. 
Your postage returned with catalog. 

FAMOUS "FIRESTIK" BRAND CB ANTENNAS 

AN0 ACCESSORIES. QUALITY PRODUCTS 

FOR THE SERIOUS CB'er. SINCE 196Z 



FIRESTIK ANTENNA COMPANY 

2614 EAST ADAMS 

PHOENIX, ARIZONA 85034 



Electronic Components-Capacitors, Resistors, 
etc. Write for complete listing and pricing. PACE 
ELECTRONICS, Box 67, Sodus, NY 14551. 

FREE power supply, connectors ($8.95 val- 
ue) with TV Project Assortment #103 (Feb- 
ruary 1984 6. Sync article) contains PCB 
TOKO coils, transistors (BFQ85). ICs, di- 
odes, article reprint. $25.00. Five/$112.5G. 
Assortment #104, contains ail other parts 
$10.00. Shipping $3.00. MC/VISA, COD ac- 
cepted. JIM RHODES, INC., P.O. Box 3421, 
Bristol TM 37625. ___ 

Descramblers: In-band gated-sync. Replace SB-3 
and Feb. 1984 R-E project. Much better perfor- 
mance. Much lower cost! $79.90 each. Write for 
details and quantity pricing. SIERRA-BRAVO, P.O. 
Box 2983, Bremerton. WA 98310-Q3B2 

LASERS, 1 to 9 milliwatt, from $30, write MWK 
INDUSTRIES, 9852 W. Katella, Suite 340. Ana- 
tieim, CA 92804 

SAVE/make $1000's high technology insider se- 
crets catalog $2.00. Exotic parts. LEEWARE, Box 
5636, Greensboro, NC 27435. 



CABLE-TV 




BONANZA! 



■CALL FOR AVAILABILITY 



Name 



Address 
State 



-City. 



D Cashier's Check 

Acct**_ 

Signature . 



. Zip 

□ Money Order 



. Phone Number ( ) 

D COD □ Visa 
Exp. Date . 



ITEM 


1 
UNIT 


ID OR 
MOBE 


HAMLIN MCC 300036 CORDED REMOTE CONVERTER |CH 3anly| 


29 00 


1FJO0 


panason ■: ■.vinr-. s-sso .nvi htm-; ■..:■..■ i a . s : m, v i 


98 00 


7900 


MOVIET1ME VR7200A ■; manual ItnatUne] 


aaao 


69 00 


■JERROLD aCO COMBO 


169 00 


119 00 




39 O0 


18 00 




■JEHROLD 450 COMBO 


199 00 


139 00 


"JERROLD 450 HAND REMOTE CONTROL 


2900 


I80O 


JERROLD SB-ADO-ON 


99 00 


ij.i ■';.:. 


•JERROLD SO-ADD-ON WITH TRIMODE 


109 00 


rsoo 


"M-3!>B COMBO UNIt rCh 3 Qutp.il or y) 


19 01 


70 00 


■M-.Vj 9 COMBO UNIT WITH VARISYNC 


109 00 


75 00 


-MINICODE IN-12I 


99 00 


62 00 


"MINICODE [N-121 WITH VARISYNC 


109 00 


65 00 


■MINICODE VARISVNC WITH AUTO ON-OFF 


■jr. cio 


105 00 


ECONOCODE [minicnde Subs1ilu1el 


69 00 


42 00 


ECONOCODE WITH VARISYNC 


79 00 


J6D0 


-M.LD- 1200-3 iCti 3output1 


9900 


62 00 


'MLD-1200-2 tCh r/outpull 


99 00 


62 or; 


"ZENITH SSAVI CABLE HEADY 


175 00 


125 00 


INTERFERENCE FILTERS iCh 3 only) 


.■■■■■ 


14.00 


"EAGLE PO-3 :■■: ' CRAMBLEH ICh 3 uiilpul only! 


11900 


65 00 


■SCIENTIFIC ATLANTA ADD-ON REPLACEMENT DESCRAMBLER 


11900 


85 00 



Quantity 


Item 


Output 
Channel 


Price 
Each 


TOTAL 
PRICE 
































































SUBTOTAL 




from shipping any cable descrambling unit 
to anyone residing in the state of California 

Prices subject to change without notice 


Shipping Add 
$3 00 per unit 




COD & Credit 
Cards — Add 5% 




PLEASE PRINT 


TOTAL 





D Mastercard 



FOR OUR RECORDS: 

DECLARATION OF AUTHORIZED USE — I, the undersigned, do hereby dec late under penalty of penury 
thet all products purchased, now and in the luture, will only be used cm cable TV systems witti proper 
authorization from local officials or cable company officials in accordance with ail applicable federal and 
state laws. FEDERAL AND VARIOUS STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL AND CIVIL 
PENALTIES FOR UNAUTHORIZED US£. 



Pacific Cable Company, Inc. 

7325V2 RESEDA BLVD., DEPT. # R 1 T RESEDA, CA 91 335 
(818)716-5914 • No Collect Calls • (818)716-5140 



| IMPORTANT: WHEN CALLING FOR INFORMATION 

Please have the make and model # ot the equipment used in your area. Thank You 



§ 

m 
CD 
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REMOVE VOCALS 
FROM RECORDS AND CDs! 



(fc*h 



Sing With The World's Best Bands: 

An Unlimited supply of Backgrounds from standard 
- stereo records! Record with your voice or perform live 
with the backgrounds. Used Tn Professional Performance 
yet connects easily to a home component stereo. This 
unique product Is manufactured and sold Exclusively by 
LT Sound - Mot sold through dealers. Call or write For a 
Free Brochure and Demo Record. 
LT Sound, Dept.RL-3J980LT Parkway 
Llthonra, GA 30058 j^^mj-t-m 

Manufactured and Sold Exclusive] 



-lL 



Uils 



COPYGUARD Corrector restores rental movies. 
Connects between VCRs. Satisfaction Guaranteed. 
$59.95 plus $4 handling.1 (BOO) 33B-B751. 

BANDSTOP Filters—Clear up channels affected 
by interf erence. C ha n nets 2, 3, 4, 1 4, 1 5 , 16,17,18, 
13, 20, 21 and 22 available. $20 each— 20 for 
$130. dB ELECTRONICS, P.O.Box 8644, 
Pembroke Pines, FL 33084. 

EPROM Duplication service. 1-10 $4 each. Volume 
discounts. Hardcopyordisk to Eprom programming 
available. Write for information. EPROM, 3IB49 Pa- 
cific Highway South, Suite 124, Federal Way, WA 
98003. 



CABLE descrambler liquidation Major makes 
and models available. Industry pricing! (Example: 
Hamlin combo's, $44 each... minimum 10 orders). 
DEALERS ONLY! Call WEST COAST ELEC- 
TRONICS, (818) 989-0890. 

BOSE 121 Mobile Monitors. $199.00 pair. $10 ship- 
ping handling. VISA, Mastercard accepted. (216) 
492-8406. FORCE ONE TECHNICAL SYSTEMS, 
3600 Cleveland Avenue N.W., Canton, Ohio, 44709, 

SONY Trinitron rebuilt picture tubes are now avail- 
able. All tubes shipped U.P.S. No charge. We buy all 
Sony duds. ROCHESTER KINESCOPE. (716) 
235-0750. 



PLANS AND KITS 

VOICE disguisers! FM bugs! Telephone transmit- 
ters! Phone snoops! More! Catalog $1.00 
(Refundable); XANDI ELECTRONICS, Box 25647. 
60G, Tempe, AZ 85285-5647. 

CATALOG: Hobby/broadcasting/KAM/CB: Ca- 
ble TV, transmitters, amplifiers, bugging devices, 
computers, MORE! PAN AXIS, Box 130-F11, Para- 
dise, CA 95967 



REMOTE CONTROL KEYCHAIN 

Complete vW mini -transmitter 

and +5 vdc RF receiver 
Fully assembled Including plans 
$51 \\\ to build your own auto alarm 
and extend the range. 

9 nc Check, Visa or M/G 
,yo 30 days return 

VISITECTINC. (415) B72-D128 

PO BOX 5442, SO. SAN FRAN. , CA 94080 



VIDEOCIPHER II Manuals. Volume 1— hardware, 
Volume 2— software. Either $29.95 both 549.95! 
New! Volume 3— Projects/software— $39.95. All 
for $79.95. CODs— 1 (602) 782-2316. Catalog— 
$3.00. TELECOOE, Box 6426, Yuma, AZ 
85366-6426. 




The DECODER, Satellite and cable descrambling 
newsletter. News-schematics-modifications-re- 
views. S24,00/year. Sample-$3.00. TELECODE, 
Box 6426, Yuma, AZ 85364-0840. ^_^_ 

MICRO-link FM stereo audio transmitter. One chip 
does it all! Transmit your CD/VCR/ Walkman in ster- 
eo to a ny FM rad io. F ree schematic and i nfo . Sen d a 
self addressed/stamped envelope to: DJ INC., 217 
E. 85th St., Suite 108, New York, NY 10028. 




DETAILED PLANS: $4.95 

TV-SCOPE 

PENN RESEARCH, 
Box 3543 

Williamsport. PA 17701 



FINALLY! 



An interesting and worth- 
while projecl. This EASY-T0- 
BUILD circuit lets you use 
any regular TV set as a sim- 
ple OSCILLOSCOPE. Build 
for less than $10. HO MODI- 
FICATIONS TO TV! Single or 
dual trace. Send for FREE 
CATALOG of other plans and 
kits. 



TOP quality imported, domestic kits, surplus, dis- 
count electronics, computers, components. Free 
catalog. TEKTRASONIX, 1120 Avenue of [he 
Americas, 1/11 Suite 4038, New York, NY 10036. 

"CB Trick of the Trade book" learn CB repair tricks 
and tuning tricks. Send $19.95 lo MEDICINE MAN, 
CB P.O. Box 37, Clarksville, AR 72830 

SURVEILLANCE electronics, debugging, kits. 
Latest high-tech. Catalog $2.00. TECHNOLOGY 
SERVICES, 829 Ginette Street, Gretna, LA 70056. 

FREE kit catalog. Home, auto, industrial kits, BAL- 
Lco, INC., 148S. Clayton, Lawrenceville, GA 30245. 
(404) 979-5900. 

KITS*parts*plans. We have- hard to find par::?! Vari- 
able tuning capacitors, tuning coils, crystal head- 
phones, germanium diodes, shortwave, crystal, 
CB radio kits [no soldering). Very inexpensive. Send 
large SASE for catalog. YEARY COMMUNICA- 
TIONS, 12922 Harbor #800R, Garden Grove, CA 
92640. 



W 
O 
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CALL FOR FHEE CATALOG 
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TEXT TO SPEECH BOARD! 

PC/XT COMPATIBLE. MAKE YOUR COMPUTER TALK! 

A VEHY POWERFUL AND AMAZING SPEECH CARD. USES THE NEW GENERAL 
INSTRUMENTS SP0256-AL2 SPEECH CHIP AND THE CT5256A-AL2TEKT TO SPEECH 
CONVERTER. 

THIS BOARD USES ONE SLOT ON THE 
MOTHERBOARD AND REQUIRES A COM 
SERIAL PORT. BOARD MAY ALSO BE USED IN A 
STAND ALONE ENVIRONMENT WITH ALMOST 
ANY COMPUTER THAT HAS A RS232 SERIAL 
PORT. FEATURES ON BOARD AUDIO AMP OR 
MAY BE USED WITH EXTERNAL AMPS. 
DEMONSTRATION SOFTWARE AND A LIBRARY 
BUILDING PROGRAM ARE INCLUDED ON A 5''. 
INCH PC/XT DISKETTE. FULL DOCUMENTA- 
TION AND SCHEMATICS ARE ALSO INCLUDED. 




NEW! 



**V 



& 



> s 69 



95 



ASSEMBLED 
& TESTED 



NEW! IC TESTER! $149.00 

SIMILAR TO BELOW EPROM PROGRAMMER. PLUGS IN TO YOUR PC OR XT. TESTS 
ALMOST ALL 14, 16. AND 20 PIN 74XX SERIES. INCLUDES STANDARD POWER, S" AND 
•■LS" DEVICES. ALSO TESTS CDJ000 SERIES CMOS. SOFTWARE INCLUDED CAN EVEN 
DETERMINE PART NUMBERSOFMOSTUNMARKED AND HOUSE NUMBERED DEVICES 
WITH SIMPLE MOD. THIS UNIT CAN ALSO TEST S.4K AND 256k DRAM SI WITH MANUAL 
AND SOFTWARE: 5,149. PEHFECT FOR SCHOOLS. 



PC/XT EPROM 

PROGRAMMER 

$169 




ASK ABOUT 

OUR NEW 

PAL 

PROGRAMMER! 



* LATEST DESIGN * PROGRAMS UP TO 4 DEVICES AT ONETIME . FEATURES EASY 
TO USE MENU DRIVEN SOFTWARE THAT HUNS UNDER PC OR MS-DOS. • USES AN 
INTELLIGENT PROGRAMMING ALGORITHM FOR SUPER FAST {6XJ EPROM 
BURNING. - THIS PLUG-IN BOARD ATTACHES TO AN EXTERNAL MINI CHASSIS 
CONTAINING 4 TEXTOOL Z.I.F. SOCKETS. * NO PERSONALITY MODULES 
REQUIRED * AUTOMATIC VPP SELECTION: 12.5V. 21V. OR 25V. « EPROM DATA CAN 
ALSO BE LOADED FROM OR SAVED TO A DISkETTE. ■ PROGRAMMING SOFTWARE 
SUPPORTS: 2716, 2732, 2732A, 2784. 2T64A, 27128, 27128A. 27256. 27256A, 27512. AND 
27512A. • ASSEMBLED AND TESTED. BURNED. IN WITH MANUAL. S169 WITH 
SOFTWARE. 



JUST RECEIVED. SAME AS ABOVE PROGRAMMER. BUT PROGRAMS 8 UNITS AT ONE 
TIME - S2S9. 



Digital Research Computers 

P.O. BOX 3814S0 ■ DUNCANVILLE, TX 75138 • (214) 225-2309 



TERMS: Add S3. 00 postage. We pay balance. Orciari under S1S add 75c handling. No 
C.O.D, We accept Visa and MailerCord, Texas Res. add 6-1rt'.t Tax. Foreign order* 
[excepl Canada) add 2PVn P * H. Ordera over $50 add 85C lor Insurance. 



JUST SIMPLY SAID 

"When you're looking for a company thai provides service and 

up-io-daie technical advances, call us, Thai's what we're here Tor." 

S00-85-AMCOM 



CABLE EQUIPMENT 



j$*&t Super SSAV! add-on 

"1 ** ',f ELIMINATES LINE 20 FALSE FLASHING 
Pit^t AUTOMATXMU.Y HANDLES NORMAL t 
INVERTED VIDEO. NO SWITCHES. 

FULLY AUTOMATIC 

$219.00 
Standard SSAVI addon 



VHF TUNER 
wo accK oawEfnw 
ftfTTEPVxso Qiwurr 



$159.00 



INTERFERENCE FILTERS $15,00 

CHANNEL #2, 3. 5. 6. 8. 9. 14. 17. 22 ONLY 

BI-STATE TRIMODE ADD ON 

$119.00 



TV TUNER VARACTORS 

VHF.,'MID/UHF MITSUMI $25.00 



LINEAR 



Ucisca 




TC-VIP 



CHANNEL #3 IN/CHANNEL #3 OUT. 
BUILD IT YOURSELF AND SAVE. 



Assembled and tested 
Kil includes all pahs 



1169,00 
109.00 



TEN-TEC DW-12 

Metal Enclosure 

W - 10" 

L - 10, 25- 

H - 4.50- * on 

WITH MflLWARE ** U 



WALL PWR SUPPLIES 



24 VAC S25 HA WC 
L3 VAC MO MA 'ff/C 
12 VAC MS MA WjC L.i 



CALL US!!! 

WE BUY EXCESS 
INVENTORY 



CMOS 



BOW 
CHSL1 



CD141I 

tip™* 



OTHER 



CD«H 

HLSH 
T4LST4 

T4CW* 



BLASTER 1 ' $25.00 



LJHF NtEAMP KIT 



25 ib r,ila mil oniY J Kf 



U5E5 PHANTOM POViEfi 
STRPUHE CIRCUITRY 



UHF SSAVI UNIT 

Mrpwa supply S5Q.Q-Q 



OfitGIMAL Z-TAC 

AND 

ESAVI POWER SUPPLY 



RARE IC CHIP 



CAMERA SYMC CHIP 
$UPFLIIiS ALL SYNC 
AND COLOR INFO 

Super Special 
MM332I $%.5Q 



DEALERS WANTED!! GREAT QUANTITY PRICES 




AMCOM 

P. O, Box 68391 
Virginia Beach, VA 2345S 

H04-45&-5505(TECHNICAL> 
K00-SS2-6266(ORDS8S ONLY) 



UPS DAILY 



COD ACCEPTED 



MINIMUM ORDER $15.00 



TWCE5 SUBJECT TO 

CHA-'iGK WITIIOLT NOTICI! 



NO INSTATE SALES 



SCRAMBLE FACTS 

718-343-0130 

PHONE TODAY for 3 minutes of 
satellite TV industry news, technical 
tips, and new product information. 



DESCRAMBLING, new secret manual. Build your 
own descrambiers for cable and subscription TV. 
Instructions, schematics, (or SSAVI, gated sync, 
sinewave. [HBO, Cinemax, Showtime, etc.) $B.95, 
$2 postage. CABLETRONICS, Box 30502R, Beth- 
esda, MP 20S14. 

PROJECTION TV... Convert your TV to project 7 
foot picture... Easy!.. .Results comparable to $2,500 
projectors... Plans and 8" lens 
$24.95 . . Prof essio rial syste m s available .. J I lust rated 
catalog free. MACROCOMA, 15GC Main Street, 
Washington Crossing, PA 18977... Credit card or- 
ders 24HRS. (215) 736-3979. 

MANUFACTURE Electronic Equipment In Your 

home for the Army, Navy, Air Force, and NASA. Will 
supply plan. Inexpensive easy to build equipment. 
Government pays $4,000. Cost you S900. Profit 
$3,100. Send $10 to: SUBCONTRACT R&D. 136-31 
222 St., Laurelton, N.Y. DEP.REE 11413., Attention: 
Wilner Nau. 

EPROM Emulator/Programmers. IBM PC/XT com- 
patible. Free info sheet. SOLICON, 8825 El 
Matador Dr.. Gilroy, CA 95020. 

FM transmitter 88 to 108 MHZ kit $12.95 Sierra 
Electronics. Box 709, El fe rs, FL 34680-0709 

POWER Supply Kit: Variable D;C voltage, fuilwave 
bridge ratification. Complete: Transformer, PC 
board, Cabinet & Components Satisfaction Guar- 
anteed, $29.95 - $3.00 S/H. KDC ELEC- 
TRONiCS, Box 5771, Bioumingion, IN, 47401. 

PRINTED circuit boards etched & drilled. Free deliv- 
ery. K & F ELECTRONICS, INC, 33041 Groesbeck, 
Fraser, Ml 48026. (313) 294-8720. 



BUILD this five-digit panel meter and square-wave 
generator including an ohms, capacitance and fre- 
quency meter. Detailed instructions $2.50. BAG- 
NALL ELECTRONICS, 179 May, Fairfield. CT 

06430. 

CRYSTAL radio sets, plans, parts, kits, catalog 
$1.00. MIDCO, 660 North Dixie Highway, HoP 
lywood, FL 33020. 

HOW to rewind power transformers to your specs. 
Instructions, $7.95. BROSS ELECTRONICS, 350 
Tremont Drive, Suite D-51 . Dept. R1 1 . Murfreesboro, 
TN, 37130. 



NEURAL NETWORKS 

AMAZING circuts simulate thought & sensory pro- 
cessing. Build associative memory, and more. Plans 
$25. Free brochure. Author NISEE. LP WEBER, 
Box 621, Dept. RE-1103, Allenwood, NJ 08720. 



SATELLITE TV 



CABLE TV Secrets— the outlaw publication the ca- 
ble companies tried to ban. HBO, Movie Channel, 
Showtime, descrambiers, converters, etc. Sup- 
plier's list included $8.95. CABLE FACTS, Box 711- 
R, Pataskala, OH 43062. 

DESCR AMBLERS for movies, networks, $175. vid- 
eo only. $450 complete. Visa, MC accepted. Cata- 
log $4. SKYWATCH, 238 Davenport Road, Toronto. 
Ontario, Canada, M5R-1J6. 



ELECTRONIC 
ASSEMBLY BUSINESS 



Start home, spare lime. Investment knowledge or 
experience unnecessary. BIG DEMAND assem- 
bling electronic devices. Sales handled by profes- 
sionals. Unusual business opportunity. 

FREE: Complete illustrated llteralure 

BARTA, RE-0 Box 248 
Walnut Creek Calil 94597 



SCRAMBLING NEWS 



Twenty plus pages of excellent information per 
month. News, product reviews, feedback, turn-ons, 
features, patents, circuits. Scene change detector for 
Orion. Z-TAC, SA, Zenith PM series. VC and the self- 
sufficient pirate. $24.95;yr. Sample S3. Pay TV and 
Satellite Descramblino Vol. 1 or 2 S14 .95 each. [Japle 
IV. Security £12. Sib. Experiences with Viiteocy pher 
ST4 . 95 . W i e e ss Cabll ;" Hacking S8 95. b'alefTile Sys^ 
terns unflerj60IJ. t1g.aii. "Any 3.'$28 or B/S42 of 
above. S 1-1085 decoder schematic S14.9S. Z-Trap II 
eliminates flashing $15.95. Z-BAG Bogus Address 
Generator S19.95. Trap and Bag $29.95. New Fall 
Catalog $1. 



Shojiki Electronics Corp., 1552A Hertel Ave. 
Bullalo. NY 14216. COD s. 716-284-Z163 



SATELLITE TV receiver kits! Instruction manual, 
boards, semiconductor parts! 59° LNA's! LNB's! Ku- 
Band LNB's! Catalog $1.00 XANDI ELEC- 
TRONICS, Box 25647, Dept. 21LL, Tempe, AZ 
85235-5647. 

SATELLITE T.V, systems, upgrades, featuring: Uni- 
den, Chaparral. Tee-Comm, Toshiba, LNA's. LNB's, 
feeds, dishes. Best prices! Catalog $1.00 (refunda- 
ble). CASCADE ELECTRONICS, P.O. Box 414. 
Dundee. IL 60118. 

VIDEOCYPHER II descrambling manual, sche- 
matics, video and audio DES, cloning, muskateer- 
ing, EPROM codes. (HBO, Cinemax, Showtime, 
adull channels.) $13 95, S2 postage. 
CABLETRONICS, Box 30502R. Bethesda, MD 
20814. 

FREE catalog. Systems, Upgrades, Houston, Uni- 
den, Chaparral, etc. Save, S$$$ SKYVISION, 2009 
Collegeway. Fergus Falls. MN 56537. (218) 
739-5231. 

SATELLITE TV systems, descrambiers, program- 
ming. VCR's. TV's. CB's, telephones, at discount 
prices. ELMIRA ELECTRONICS, 8343 M-32, 
Elmira, Ml 49730. (616) 546-3362. 



flQ PIONEER 




6" x 9" COAXIAL SPEAKERS 

Super buyout. Made in Japan by 
Pioneer for GM. Upgrade auto sound 

system. 6" x 9" woofer, 214* cone 
tweeter. 35 watts RMS. 50 watts max. 12 
oz. magnet. Dust cover. Sold in pairs. S 
tbs./pair. Limited quantities. 



#300-220 



$1450 $1195 



{i-Sprs) 




EMINENCE 



Made in 
15" WOOFER USA 

60 w-t\"i% RMS, 90 watts max. Vh" voice 
coil. 8 ohm, 25-2500 Hz response. 20 oz, 
magnet, paper cone with poly foam 
surround. 93 dB. 1W/1M sensitivity. Net 

weight:? lbs. 

#290-160 $28^ 5 

Any Qty 

WOODGRAIN 
GRILL CLOTH 

Authentic woodgrain print 
design cloth. 36" x 60' 



.... 1 



#260-340 



S595 



Parts 



340 E. First St, Dayton. OH 45402 
Local 1 -513-222-01 73 



Local 1-513-222-0173 

FAX 513 222-4644 



SPEAKERS AND COMPONENTS 



OrD PIONEER 

AA MOTOROLA 



EMINENCE 



B/PlfE 



$) EMINENCE 

100 WATTS ^ MADE IN 

RMS 10" WOOFER "** 

Super duly 34 oz. magnet, 2" voice Coll, 
Papercone, treated accordian 
surround- 100 watts RMS, 140 watts 
max. 8 ohm, 70Hz resonanl frequency, 
response: 45-4000 Hz. Net weigh); 6 lbs. 

#290-098 *31S0 $28 70 



[1-3I 



(4-up) 



00 piorycen 



100 WATTS 
RMS 



12" POLY WOOFER 

Super duly, 40 oz. magnet Polypropylene 
cone. 100 walls RMS. 145 walls max. 4-8 
ohm compatible (6 ohm}. 2" voice coil- 



#290-125 



*36"° $34 50 
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12" 3-WAY, 100 WATT SYSTEM 

Pioneer design engineers carefully 
evaluated the performance character! s- 
lics of this speaker systems to ensure 
the besl full range frequency response. 

System Includes: (1J 1*290-125 poly 

woofer. (1) #280-045 heavy duty 5'A" 

mid range, (I) #270-035 4" soft dome 

tweelef, (1) #260-21 3-way 100 wait 

crossover. (2) #260-255 50 watt L-pads, 

(1) #250-300 terminal, and (t) K260-340 

woodgrain grill cloth. Recommended cabinet volume: 3,1 

cu (I Cabinet Kit Available #250-390 S19.95 each 




** 



fcdUtf 



#12-100 




$7395 




' EMINENCE 



Made in 
U.S.A. 
18" WOOFER 

100 oz, magnet, 3" voice coil. 250 walls 
RMS, 350 watts max. S ohm. 30 Hz 
resonant frequency. 22-2700 Hz 
response. Efficiency: 95 dB, 1W/1M. 
Paper cone treated accordian surround. 
Net wt: 29 lbs. 



#290-200 



$9880 

(1-3) 



$8950 

(4-uj>) 



flD pioneer 



HORN TWEETER 

Exponential horn design. 
Mylar dome. 3»" x3V. 
1800-20.000Hz response. 
35 watts RMS, 50 watts 
max. 



&'i 



#270-050 



$650 $590 
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3-WAY 100 WATT 
CROSSOVER 

12dBA)ctaveroiloff.800 
Hz. 5000 Hz. 8 ohm. 100 
walls RMS. 
#260-210 *1 2 50 

(1-9) 



t2l 

$995 



CALL ' 
TOLL FREE 
1-800-338-0531 



* IS day money back guarantee. * $10.00 minimum 
order. * We accept Mastercard, Vita, Discover, and 
C.O.D. orders. * 24 hour shipping. * Shipping charge 
-UPS chart rale ($2.50 minimum charge), * Hours 
830 am - 6:00 pm EST, Monday - Friday. ' Mall order 
customers, please call (or shipping estimate on 
orders exceeding 5 Ins. 
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SCIENTIFIC & ELECTRONIC 
PRODUCTS 



PLANS 

Build Yourself — All Parti Available in Slock 

LCT— BURNING CUniNGCO, LAStR $20.00 

RUB4- PORTABLE LASER RAY PISTOL 520,00 

TCCI— 3 SEPARATE TESIA COIt FLAWS T01.5MEV $25.00 

I0G1— !0H RAY GUN S10.00 

GWU- GRAVITY GENERATOR 510.00 

EML1— ELECTRO MAGNET CO IL GUN/LAUNCHER S3. 00 

KITS 

With All Necffisarj Plans 

MFT3K- FM VOICE TRANSMITTER 3 Ml RANGE M9.50 

miMM- TELEPHONE TRANSMITTER 3 Ml RANGE... . S39.M 

BTC3K- 250,000 VOLT 10-H" SPARK TESLA SOIL S2«.50 

i.HC2K — SIMLLATED f,UJ_" CLILOF LAtn . S-H.5C 

BLSIK-IM.OOO WATT BLASTER DEFENSE DEVICE ,. S69.50 
ITM1K— 100.000 VOLT 20' AFFECTIVE 

RANGE INTIMIDATOR SfS.W 

PSP4K- TIME VARIANT SHOCK WAVE PIS'OL S59.50 

STA1K- ALL NEW SPACE AGE ACTIVE PLASMA SABER ... , S59.50 

MVP1K— SEE1H DARKKIT S199.50 

PTG1K— SPECTACULAR PLASMA 

TORNADO GENERATOR $149.50 

ASSEMBLED 

With All Necessary Instructions 

8TC10 — 50.000 VOLT-WORLD'S SMALLEST TESLA COIL . . . $54.50 

LGUW— 1MW HeNe VISIflLJT RED IASIH GUM K49.50 

TAT30— AUTO IE L FP KONF B ECO B D IN ! 3 E VI Z E . . . .%¥■ . 50 

GiTIO- SEE IN TOTAL DARKNESS IB VIEWER S349.50 

LISD0- SNOOPER PHONE INFINITY TRANSMITTER .. ..$169.50 
IPGTO- INVISIBLE PAIN FIELD 

GENERATOR MUTLI MODE S7C50 

• CATALOG CONTAINING DESCRIPTIONS OF ABOVE PLUS 
HUNDFtEDS MOflE AVAILABLE FOR SI. 00 OR USE OUR 
PHONE FOR "ORDERS ONLY " 603-673-4730. 

PLEASE INCLUDE $3.00 PH ON ALL KITS AND PRODUCTS 
PLANS ARE POSTAGE PAID. SEND CHECK, MO. VISA, MC IN 
US FUNDS 

INFORMATION UNLIMITED 
P.O. BOX 7 1 6 DEFT. RE, AMHERST, HH 03031 



CABLE TV 
DESCRAMBLERS 

10 Lot ,„ LU 

JERROLD™ Tri-Bi Mode. $103.00 JS5.O0 if) Ti 

JERROLr>*»5B.3 0R2 J89.CO J6S.00 O ^_ id LU 

HimliiiMLD-1200 im.9S $6100 Z ^ 5" S 

Oak N-12W/V.5 $99.95 $62.00 O < Di " N 

O.k-M-35-B W/V.S 199,00 S78.0O CC X Q < 

OAKE-13 JM.95 $58.00 I— Q tn ^2 

Zenith SS A VT _ 5185.00 $145.00 O |— 2 S 

EagtsPD-3 $120.00 $35.00 "-j < ^ 

Scientific AllMiu $129.95 $105,00 jjj 2 f£ ^0 

SA-Comboi. CAI.L SCiII . _l 5^ I 

Tocom $350.00 $295.00 Q J dT I— 

OikN-12W/Aiilo. $140.00 $105.00 5 5 rf 2 

Jmoid Surcom CS V.... _ $139.95 Call 

*NEW STARGATE 2000 
CABLE CONVERTER 




l-$89.00 I0-S69.00 100-Call 

Last channel recall -Favorite channel select- 
75 channel-Channel scan-Manual fine tune- 
One yearwarranty-surge protection- HRC & Stand- 
ard switchable- and much more. Cftll Toflflv! 



!NFORMATION(402)554-041 7 
Orders Call Toll Free 
1-800-624-1150 

M.D. ELECTRONICS 
115 NEW YORK MALL 

SUITE 133E 
OMAHA, NE. 68114 



M.C. 
VISA 



BUSINESS OPPORTUNITIES 

EARN thousands with your own part time elec- 
tronics business. I do. Free proof, information. 
INDUSTRY, Box 531, Bronx. NY 10461-0531. 

EASY, lucrative. One man CRT rebuilding machin- 
ery. Free info: [815) 459-0666 CRT, 1909 Louise, 
Crystalake, IL 60014. 

PROJECTION TV. ..Make $S$s assembling proj- 
ectors easy.. .results comparable to $2,500 proj- 
ectors. ..Plans, 8" lens & dealers information 
$22. 50... Professional systems available.... Illus- 
trated catalog, free. MACFtOCOMA 15GCX Main 
Street, Washington Crossing, PA 18977. Creditcard 
orders 24hrs. (215) 736-2880. 

YOUR own radio station! AM, FM, TV. cable Li- 
censed/unlicensed. BROADCASTING, Box 130- 
F11. Paradise, CA 95967. 

PC Board Design, Documentation. Plotting, Ser- 
vices, EE Designer, Hiwire/Smarlwork, Schema 
CAD SYSTEMS SUPPORTED. Gail 609-566-4469. 

ELECTRONIC Parts Bonanza. IC's Transistors, 
More. SASE for List. MBK, Box 160, West Milton, 
OH 45383. 

MECHANICALLY inclined individuals desiring 
ownership of small electronics manufacturing busi- 
ness—without investment. Write: BUSINESS, 
92.R, Brighton 11th, Brooklyn, NY 11235, 



Cable TV Converters 
Why Pay A High Monthly Fee? 



Jerrold Products include "New Jerrold 
Tri-Mode," SB-3. Hamlin. Oak VN-12, 
M-35-B. Zenith, Magnavox, Scientific At- 
lanta, and more. (Quantity discounts) 60 
day warranty. For fast service C.O.D. or- 
ders accepted. Send SASE (60 cents 
postage} or call for info (312) 658-5320, 
MIDWEST ELECTRONICS, INC., 5143-R 
W, Diversey, Chicago, IL 60639. MC/Visa 
orders accepted. No Illinois orders ac- 
cepted. Mon.-Fri. 8 A.M. -5 P.M. GST 



EDUCATION & INSTRUCTION 

MAGIC! Four Illustrated lessons plus inside infor- 
mation shows you how. We provide almost 50 tricks 
including equipment for four professional effects. 
You get a binder to keep the materials in, and a one- 
year membership in the International Society of Per- 
forming Magicians with a plastic membership card 
that has your name gold-embossed. You get a one- 
year subscription to our quarterly newsletter, "IT'S 
MAGIC!" Order now! $29.95 for each course 
+ 53.50 postage and handling, (New York residents 
add applicable state and local sales tax.) THE 
MAGIC COURSE, 500-B BiCounty Boulevard, 
Farmingdale, NY 11735 or telephone (516) 
293-3000 and ask for Nancy Estrada 

F.C.C. Commercial General Radiotelephone 
license. Electronics home study. Fast, inexpensive 1 
"Free" details. COMMAND, D-176, Box 2223, San 
Francisco, C A 94126. 

ENGINEERING software for IBM-PC. Com- 
pDes. .circuit design. CompMath... math tutor. 
CompView... digital signal analysis. $49 each, (614) 
491-0832. BSOFT SOFTWARE, 444 Colton Road, 

Columbus, OH 43207. 

MASTER new skills fast through our short spe- 
cialized home study courses. Condensed and high- 
ly effective! Passport to success! 50 choices! 
Diploma! CIEE-12. Box 20345, Jackson. MS 39209 



WANTED 



INVENTORS! AIM wants— ideas, inventions, tech- 
nology, improvements on existing products. We 
present ideas to manufacturers. Confidentiality 
guaranteed. Call toll free in U.S. and Canada 
1-(800) 225-5800. 

INVENTIONS, ideas, technology wanted! Industry 
presentation/national exposition. 1-(8Q0) 288-IDEA. 
1SC-RAD, 903 Liberty, Pittsburgh, PA 15222. 



Converters— Desc ramblers 
Remote Controls— Accessories 



* Guaranteed Best Prices * 

* 1 Y»ar Warranty— CO. D.'s * 

* Immediate Shipping * 

* FREE CATALOG * 

Call or Write 

TRAMS-WORLD CABLE CO. 

120B2 Southwest 117th Court, Suite 126 

Miami, Florida 33186 

800-44J-9333 



PRINTED CIRCUIT BOARDS 
AND ARTWORK LAYOUTS 

LOW priced single, double sided boards. No mint- 
mum charge, CAD artwork at discounted prices. 
(704) 464-1164: WE-KAN, RT-3. 8ox 662-li Cort- 
over, NC 28613. „____^_ 

CABLE-TV AT IT'S BEST 
NEW TOCOM DESCRAMBLERS 

SCIENTIFIC Atlanta models 8500—8550 remote 
included. ..$240.00. SB-3'S,. .$74.00. TRI- 
BPs... $95,00. SA-3V..599.00. Zenith (Z-Tac) de- 
scrambters...$169.0O. N-12 fVari-sync)..,$89 00. 
M-35 B {Vari-sync)...$99.0Q. Hamlin 
MLD-1200's...$89.00. 80-Channel convert- 
ers.. ,$95.00. Dealer discount on (5) units. Cafl— 
N.A.S. INTERNATIONAL, (213) 631-3552 



DESCRAMBLER MODULE 

LATEST technology alternative to Jerrold SB-3 or 
Radio-Electronics Feb. 1984 project. Featuring 
electronic tuning, A6C, auto-on/off, AD/DC power, 
mini-size, A&T, and more. For literature — sOUTH- 
TECH DISTRIBUTING, (813) 527-2190. 



yNUTStt VOLTS 

M A B A Z I IM E,j 



' P-O. Box 1111-E: 

' Ciacnntin, CA SH67Q 

714-t3Z-T721 



GIVE VDUnSELF A BHEflK —A PRICE BREAK! 
NUTS & VOLTS WILL Sf*f YOU MONEY 
ON ELECTRONIC PARTS & EQUIPMENT 
PiUJ SHOW YOU WHERE TO FIND UNIQUE, 
UNUSUAL AND HAfiD-f D-FIND ITEMS. 

SUBSCRIBE TDDAVI BSS 



IK ti« ■ i Hail 
j 0,1 i|b. UH HO 00 
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CABLE TV CONVERTERS 

CABLE TV converters. Scientific Atlanta, Jerrold, 
Oak, Zenith, Hamlin. Many others. "New" Video 
Hopper "The Copy Killer". Visa, M/C & Amex. 
1-(800) 826-7623. B&B INC., 10517 Upton Circle, 
Bloomington, MN 55431. 



CAR-STEREO EQUIPMENT 

BOOM boom subwoofer systems, electronic 
crossovers, audio power amplifiers, radio cassettes, 
CB's etc. Wholesale prices, catalog, information. 
BOOM BOOM ELECTRONICS, 2905 Las Vegas 
Blvd. North, #53RE, North Las Vegas, NV 89030. 
(702)399-3139. 



INVENTORS 



INVENTORS! Can you patent and profit from your 
idea? Call AMERICAN INVENTORS CORPORA- 
TION for free information. Over a decade of service 
1-[800) 338-5656. In Massachusetts or Canada call 
(413) 568-3753. 



HIGH TECH ELECTRONICS 

SCRAMBLER PHONES! Phone Bug Detectors! 
Electronic Coun term easu res Equipment! Executive 
and personal protection products! And much more! 
Catalog $3.00 (Refundable with first order) DIVER- 
SIFIED WHOLESALE PRODUCTS, P.O Box 1275 
RedondO Beach, CA 90278. 
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DRAWING BOARD 



continued from page 99 



the entire row of cells. The second 
one is that mux has to go low at the 
start of T3 instead of T4 in order for 
the refresh address to be pre- 
sented to the DRAM's address 
pins. 

Let's take the second point first. 

The actual refresh operation 
takes place just after the falling 
edge of T3. There was a screwup in 
the original timing diagram; it 
showed mux going low after the 
start of T4. Sorry if that caused a 
problem. Ron, you're absolutely 
right — the timing diagram shown 
in June was wrong and doesn't 
agree with the circuit. 

Figure 4 shows the correct di- 
agram and mux should go low one 
gate-delay time after rfsh. That's 
because the flip-flop that's gener- 
ating it, IC4-a, has its set input con- 
nected to RFSH. 

There are lots of refreshing 
schemes that can be used to han- 
dle DRAM, and the one used in 



our circuit is similar to the "ras- 
only refresh" Ron mentioned in 
his letter. What we're really doing 
is a "hidden refresh." That is really 
nothing more than a RAs-only re- 
fresh with an extended cas cycle as 
shown in Fig. 4. 

The major benefit of extending 
cas is that the DRAM will keep its 
output in the same state that it was 
before ras showed up. That means 
that the data written to or read 
from the RAM during T1 and T2 will 
remain available through T3 and T4 
as well. If we cut cas short, the 
DRAM output pins would float 
during the last half of the machine 
cycle. That could be useful in 
some circuits but I like to keep 
data around as long as possible. I 
still have my Captain Midnight Se- 
cret Squadron Decoder ring. 

Once again we've managed to 
run out of room. Next time we'll 
continue our discussion on dis- 
play multiplexing. In any event, we 
laid out a lot of good information 
here and if anyone out there 
thinks I've screwed up I prob- 
ably have so let me know. R-E 



Try the 



Electronics 

bulletin board 
system 

(RE-BBS) 
516-293-2283 



The more you use it the more 
useful it becomes. 

We support 300 and 1200 baud 
operation. 

Parameters: 8N1 (8 data bits, no 
parity, 1 stop bit) or 7E1 (7 data 
bits, even parity, 1 stop bit). 

Add yourself to our user files to 
increase your access. 

Communicate with other R-E 
readers. 

Leave your comments on R-E with 
the SYSOP. 

RE-BBS 
516-293-2283 



INCAL:|-BD0-52l-MARK 

30OW HQ HI-FI POWER 
AMPLIFIER (MONO 
TA-3600 AAA 

■QUASI COMPLEMENT AR Y SYMMfTR V WITH 
PAHA:.if.L HIGH OUTPUT TRANSISTORS' 
SPECIFICATIONS: 

'POWER CCUTPUT.3O0W EFlM£l INTO 3 OHMS . — * 
24SOW |P M I- ■. : . INTO a OHMS 
54QW EMU SIC POWE ft] I NTO B HMS 
'LOAD IMPEDANCE 4 OHMS OR fl GHMJ 
"FREQUENCY RESPONSE ■ 1 GH*-2QO,OODHi 
'TOTAL HARMONIC DISTORTION LESS THAN 0.05^ 
'INPUT SENSITIVITY AND IMPEDANCE AT 1KH* 

1V-1.4.V 47K OHMS. 
•SUPPLY VOLTAGE DC * 7SV OP AC &3V ■ 2 9* 



MARK V ELECTRONICS, INC. 

8019, E.SUUSON AVE 
MONTEBELLO, CA 90640 
FAX: (2 1 3) 888-6868 



TOLL FREE 1- 



BY 



-423-3483 FOR 

mm 



k it; assm hit h tested 

XFORMER 



3 Digit 1GHz 
Multifunctional 
Counter J^ 

FC-1O0OA 









PROFESSIONAL 
COLOR LIGHT 
CONTROLLER 
SM-328 . 



FEATURES- 

I FOUR GROUPS OF INDEPENDENT OUTPUT SYSTEMlQOOViVCH MAM, 
■ICE&V II0CM17VI I PROFESSIONAL COLOR CONTROL SYSTEM IKEY- 
QOARO TYPEI 3. INDEPENDENT INPUT SIGNAL ADJUSTMENT 4. FOUR 
CROUPS OF INDEPENDENT DIMMER CONTROL 5. SPEED CONTROL 
CHASER 6. AUTOMATIC CHASING CONTROL SYSTEM 7. FDUH KINDS 
OF SPECIAL CHASING PROGRAM B COMBINATION OF PROGRAM AND 
MUSIC CHASING -EFFECT 9 FORWARDS BACKWARD CHASING CONThOl 
SM-1?9 ceiw lifita wmwiitf n vac^al'itd for ballroom. t\<ftt club diKo ind 

■dY*rl iWrnWiE Itahtrfif. Il COntOrti- with »«*•! CQlQr conCiDl character ill icl. which 
■mptoy prol*»KHiir color cont'd lyiEwn And kavfcoarcl proflrin* MlKfion, 
Thwifw, it li capable o' producing i-ghnij *1ff«[j or umvj ehunj progrvn and 
HucluM'nJ mtUc tigna! Than art 1WO Ki"dl Of liahlino. rfttcti Thi linl typi i* 
camtroJIid by 'muiic' ugpial In nnhr la KJ|i>i1 tha briph|n«i of four group! ol 
Hg^iriw, nth n-Jtf von»l will b» wpiran-a mm hboTi. mtdiumi lo* A. ind ioh fl 
inti*. r j r- 1- 1- -i sr.r. each group flf lighftngi n incarpo r 41i4 with an 
rtdtotnotnt lienjl Kl|Ufi(ntn; Th» wcond kind ■(■ EO<npOHd ol tujcifneH eincuili 
■nd iftli n una main pan for craanna. i ipac4l Utthtma. affeci. t| hai Iduit cKmiq 

ONLY 

COLOR LIGHT CONTROLLER TY-23B AAA 



gfe« 



SHOWROOM HOURS: (PACIFIC TIME) 
MON.-FRI. 9:30 to 5:30 SAT, clowd. 



% 







* BHSKEYTAB 

* FREE ADDRESSES BOOK 

* FREE DELUXE SCBEtDBIVER 



riimrntBBEEFl »!•«( 





VIDEO/AUDIO SURROUND I 
SOUND PROCESSOR 
SM-333 AA 



OvkumiC trtiU Deduction -frsitu ic m*e 

U B4 1 ! >.-u'>' T llhM BHl I** V^TT-11 **M lhhll r] I 

h H5I.IW :**•' k ■» LOW NOUf. Cf-iltrt i 

|Tl«intl CTtw»«h»n|l t«»<nfrt lO Pw >"»l»i fcw4 
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ELECTRIC MUSICAL INSTRUMENT 
EK-38 -fct 



-Mrffi 




nor- 



iCHRiST/V/) S 



in m ad M mch *< IOOW 



j WD'Si ft«liKliei tvnin i H'^ euipd i irf<i l**V u*^! it' ■ 

_, v V' y *--.ji *i-;i * A.' ' i- t ■■.■■.■■i;i I ;i s-i J o, ,< i!).i.:« lr .v, j: ■■, 

\j\ H *J\\ Yf\r '"vwr l*M*mii '»tn iCwHri : Bob i * fom Mji«io»4 

/(Hi \ Output VbKbp. 0.IV-JJV Mrem chHHMll. iiV M*> Uluiik 



" --# >>( 



:.i . ■■.■■■>:■■ C-XiM'?! 1 
uh Voluv. fV-34tf » 

;*m iln-'lDlitj Mt.x ;m., 

tti^Asui.wiTHTtaTiD- tnm 



ELECTRONIC LOTTO 



ELECTRONIC ECHO AND 

REVERBERATION, 

AMPLIFIER^ 



THIS PPCuSRAMMABLt KEVHOARO IS DESIGNED FOR BOTH FUN 
.AND LEARNING, THIS INSTRUMENT WILL. AUTOMATIC AL.LV 
PRODUCE FifTEEN FA Ml U A Ft TUMES FOR INSTANT PLEASURE 
Oft, VOU CAN PLAY OTHER TUNES FROM RANDOM NOTES OF 

YOUR OWN, 

5FECIFJCA.TIQN 



• 2S KEYS O MELODY STORAGE PLUS AUTO PLAY a ONE— KEY 
PLAY LETS THE BEGINNER ENJOY MELODY PLAV WITH EASE O 

15 SONGS PRESET FOR DEMONSTRATION TUNE * &UILO-IN 
SPEAKER * VOLUME CONTROL * BATTERY OPERATED 44 AA— 
Si?!E DRY CELLS] * DIMENSION [W K D x H) 15" k 4.7" x 1.4" o 
WEl&HTQ.I LB. • EXTERNAL DC JACK 

KIT ^ _ __„...,.„ „„..,„_ ONLY 1 22.0O 




■0-4B DIGITS DISPLAY, SUITABLE FOft LOtTEHT GAME. 

* AUTO-5HUT OFF POWER. SO POWER CONSUMPTION 1$ VERV LOW. 

* 5 GREEN LEO DJSPLAYWITH FANCY PLASTIC FAHEL. _ 
■OfEflATiOM VOLTAGE *V DC (BATTERlf NOT iHCLUDEDI j ^P 

* DlHtHnOHi 1.1" x J" not" rtljriV/ "V 

*»T ._ S . b « ONLY 
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CIRCLE 93 OK FREE INFORMATION CARD 



7-800-344-4539 



TWX - llttHtm Did KEY CORP 
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Active gives you more... 



^SELECTION EQUALITY 
ETSERVICE LVALUE 



2390 POINT PROFESSIONAL 
QUALITY BREADBOARD 



21 



10 



■ Weal for full circuit 

designs 
• 5 terminals strips with 

1890 tie points 
' 5 distribution strips 

with 500 tie points 
' 4 binding posts for 

power connections 

ACT/ 6905 2 



QUALITY COMPUTER 
SWITCH BOXES 



30 



40 



' Allows multiple users of peripherals 

■ Quality rotary switch construction 

' Gold plated -connector contacts 

' Wo external power required 

ACT J G939S 2-tu-t with 5 DB25 Connecters $30. so 
ACT (69390 3 (»i with 4 DB2S Connectors $36.20 
ACT/69395 MM with 5 DB25 Connectors $fl2.10 



QUALITY IC 
INSERTER 
EXTRACTOR 
KIT 
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■ Kit of 5 inserters/extractors 

' For SC'5 from 8 to 40 oins 

' CMOS safe with grounding lugs supplied 

' Highest quality bv OK Tools 

ACT/86111 



WELLER 20 WATT 
PROFESSIONAL 
SOLDERING IRON 



19 



40 



' Develops 400 "C tip temperature 
' Stainless steel barrel construction 
' Complete with 1. 58mm double 
coated tip 
' Ultra-comfortable handle 

ACT/86220 




"NEW LOOK" QUALITY 
FIELD TOOL CASE 



60 
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■ OuPont Cordura 

construction 
" Reinforced stress points' 
" Multiple pockets for total 

organization 
• Size 15.5x1 1.5 x 2.5" 

ACT/ 861 02 




QUALITY VARIABLE POWER 
SUPPLY KIT 



38 



40 




* Output 0-24VCC® 1-arop— \ 

• Ripple less than 900uV 

* Excellent documentationfinstructions 

• An excellent introduction to kit-buiioing 

ACT/69690 



QUALITY GENDER CHANGERS 
THE MOST POPULAR 
INSTANT-FIX! 

130 



DB25 25 Pin version 
A must for all computer 
oriented people 
Three popular models 
ACT/ 701 32 (male/female) 
ACTr70133imalefmalel 
ACT/70134 (female/female) 




IC master... the source 
for all info on chips! 



109 
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1988 version... 
3 volumes 

' Lists over 100,000 devices 
'Alternate source listing with over 

98,000 substitutions 
' An indispensible design aid 
•1 Updates included to keep you current 

ACT/ 27051 




THE ACTIVE DIFFERENCE... QUALITY! 

There are many mailorder companies to choose from - all trying to be competitive with their pricing 
but pricing only tells a very small pan of the story. All components and accessories sold by ACTIVE are 
of the highest industrial quality. No surplus., no seconds no pulls. ACTIVE is a proud affiliate of Future 
Electronics ithe 8th largest electronic components distributor in North Americal As such. ACTIVE has 
over one hundred million dollars of prime, first grade inventory. Our stores 120 now and more opening 
every month) have over 10,000 items IK STOCK.,. FOR IMMEDIATE DELIVERY. 
future Electronics is a franchised distributor for over 200 of the best known names in electronics 
And since we have been supplying industrial, institutional. o.E M 'S and service personnel for over 
20 years, we know how to do it right 

Remember, all ACTIVE parts are first grade, industrial quality, are supplied to u$ solely by future 
Electronics and as such are totally suitable for use in any project or repair And, you can count on that 
Judge us by the companies we keep... 



ALPHA SAMS 

XCEUTE TPI 
OK WISHER 



CHEMTROMICS H.H.SMITH WELLER STANCGR 
DAETRON TSM EDUKIT WCO 

CC HITACHI 



BECKMAN TAB 
UNCAR SCORPIO 

MUELLER AND MORE 



Semiconductors and Integrated circuits, 
in stock for immediate delivery. 
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PARTIAL LISTING ONLY 

ACTIVE HAS THOUSANDS OF DIFFERENT SEMI- 
CONDUCTORS AND INTEGRATED CIRCUITS AVAIL- 
ABLE FOR OFF-THE-SHELF DELIVERY. IF THE TYPE 
YOU REQUIRE IS NOT LISTED, PLEASE CALL FOR 
PRICING. 




ORDERING FROM ACTIVE IS EASY... 

Bv Phone 

Our trained tetepnone order personnel are ready to take your 
order from e 00AM to 6 00PM I Eastern! Orders are processed 
within 21 hours Ple3Se have your credit card [Visa, Mastercard or 
American Express! handv when you call. 1-800-ACTIVE 4 
BY Mall 

Simply list trie items you would lite to order-total your order and 
add 4 00 iUPS Croundi or 7 00 (UPS Bluet shippingfhandlmg 
i Massachusetts residents piease add state sales tax! and send it. 
with a cashier s cneclc or money order to cover the total amount 
to Active Mall order center, 155 Flanders Road, Westborough. 
Mass 01581 

In our Stores 

Westborough, MA 
m Laurel. NJ 



Woburn, MA 
Seattle, WA 
Chicago, il 

Montreal. OC 03 
Winnipeg. MB 



Long island. Nv 
Santa Clara, CA 
Detroit, Ml 

Ottawa. CN 
Calgary. AB 

Vancouver BC 



in Canada 
Quebec. QC 
Toronto, ON Si 
Edmonton. AB 

Please call TOLL-FREE or use 

the Reader Service Card for a FREE copy 

Of Our NEW, 1989, 240 PACE CATALOG 

PRICES SUBJECT IO CHANGE WITHOUT NOTICE 
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quality merchandise. . providing the best values in leading edge technology. 



STATIC RAMS 



w 
o 

z 
o 
ir 
h- 
o 
hi 
_i 

UJ 

g 

< 

EC 



108 



2112 
2114 
2114L-2 

TMM 2015-100 

HM611E-4 

MMSiii, :: 

HM6116LP 4 

HM6116LP-3 

HM6116LP-2 

HM6264LP-15 

HM62G4LP-12 

HM43255LP-15 

HMBV.MM:' 

HM432S6LP10 



256x4 

1 024x4 

1024x4 

2048x8 

2048x8 

2048x8 

204 SxS 

204 6. a 

204 8.8 

0192MB 

B192x8 

3276BxB 

32768x8 

32768x8 



[450n»l 
I450n t| 

1200"- -i LOW POWER) 
noon ») 

i200jv'ICMO6i 
L150n»)[CMOSh 
[2O0n '[CMOSKLPI 
[150n '(CMOSHIPI 
i :•.:..-,-... t. r.-it : :; . i I 
(150n .]ICMOS![i.P) 
|120niMCIWOSJ[tP) 
IISOniMCIWOSKLPI 
|120mHCWK>S]|LP] 
flOOn»KCMQSHLP] 



KiGH-TJE 
SPCTSLRGHT 

I Af S E PROMS 

M28Kx8 0r.GANIZA.TIOM ■200NS 



74LSOO 



[giara laiara iiiiaia la isiiamigmiB 
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DYNAMIC RAMS 



4116 250 

4116 200 

4116-150 

4116 120 

MK4332 
I 4164-150 

4164-12*3 
| MCM656S 

TMS4164 
I 4164 Hf FHESH 

TMS441G 

41128-150 

TM 54464 15 

41256-150 

41256-120 
1 41256 100 

HM51258 TOO 
! 1 MB- 120 

1 MB- 100 



16384*1 

1 6364k 1 

16364x1 

16364x1 

32766x1 

65536x1 

65536x1 

65536x1 

65536x1 

65536x1 

16384x4 

131072x1 

65536 *4 

262144x1 

262144x1 

262144x1 

262144x1 

046576x1 

048576x1 



[250n*J 4ft 

(2Q0ns> S9 

r150n&k .39 

H20nsJ 1.49 

\ 200ns \ 8.35 

41 50ns ^ 2.89 

n 120njJ 3.19 

n 200n£j 1.95 

050ns | 1.95 
|1S0n*}|PIN 1 REfHESH) 2 95 



(150ns] 


a.75 


< 150ns] 


MS 


(150ns] 


7.95 


riSOm) 


12.46 


[120ns] 


12.95 


(100ns] 


13.46 


[100ni)ECMOS| 


6.95 


[120ns) 


34.35 


,1 00ns , 


37.35 
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8031 

8036 

8039 

8 05 2 AH BASK! 34.95 

8080 

8085 

SOW 

S086 

B0&S-2 
I 8155 

8155 -2 

8741 

8748 

8749 
[8755 



i CMOS DESIGN 
FOR LOW POWERl 
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EPROMS 



3,95 


■ B2Q3 


14 95 


6255-5 


1-59 


1.49 


■ 8205 


329 


8259 


1-95 


196 


■ 8212 


1.49 


6259 5 


2-29 


14.95 


■ 8215 


l 49 


6257 


2-25 


2-49 


■ 8224 


2.25 


6272 


4.39 


1-95 


■ ajiB 


2.25 


627* 


4.95 


6-49 


■ 8237 


3 95 


6275 


16-95 


5.99 


■ 8237 5 


4 75 


ft?79 


2.49 


7.95 


■ 8243 


195 


8279 5 


2.95 


2.49 


■ 8250 


6 95 


8282 


3.95 


3.95 


■ 8251 


1,29 


8263 


3.95 


9.35 


■ S251A 


1 65 


8264 


2.25 


7.95 


■ 6253 


1.59 


8266 


3.95 


9.95 


■ 6253 5 


1 95 


8287 


3.95 


4,95, 


■8255 


1.49 


8288 


4.95 



270B 

2215 

2715.1 

TMS2532 

2732 

2732A 

2732A-2 

27C64 

2764 

2764 250 

2784-200 

MCM687S6 

271 28 

27C256 

27256 

27512 

27C512 



1024x8 I450n L [25VI 4. 

2048x8 I450n -{25VI 3. 

2048x8 {350n3H25V> 3 

4096x8 1 4 50m H 25V I 5 

4096.6 4450niH25VI 3. 

409ExB ::' l -r:-"-..:;::1 V: 3. 

4096xB |200nsK21Vj 4. 

8192x3 |250mH12.5VCMOSI 4-95 1 

S192xB |450m.ll 12.5V] 3. 

SI 92x8 |250m)| 12.5V] 3. 

8192x3 |200niH 12.5V] 4. 

8192x8 (350n.H21V]|24 PtlYl 15. 

16364x8 |250n>]l12.SV] 4 

3276S.S I250n»|12.5» CMOS] 7 

32768x8 l250nxj|12.5V] 5. 

65536x8 |250nK.]|12.SV) 11. 

65535x8 42S0mH12.5V CMOS) 12.95 I 



MATH COPROCESSORS 



. ill 



8087 s hlHi S99.95 

8087-2 SfflHi 6159.95 

8087-1 %o MHi S229.95 
80287 6IWH1 S179.95 

80287-8 8 IVIHi 6249.95 
80287-10 IOMHi $309.95 
80387-16 I6MH1 6499,95 
80387-20 20 MHz 5799.95 

■8 



"V: p»o9r»m Valtw 
MEMORV PRICES SUBJECT TO CHANGE DUE TO 

MARKET CONDITIONS. PLEASE CALL TO CONFIRM PRICES. 



E500 

r.DMMz 

6502 2.25 

65C02 ICM051 7.95 

6520 1.65 

6522 2.95 

6526 13.95 

6532 5.95 

5545 2.95 

6551 2.95 
B.OMHz 

6 502 A 2.69 

6520A 2 95 

S522A 5.95 

5532A 11.95 

6S45A 3.95 

6551 A 6 95 

3.0 MHz 



T BBBO 




I l.O Mill 




6600 


1.95 


6802 


2 95 


6803 


3.95 


6809 


2.95 


6S09E 


295 


661 


1.95 


| 6S20 


2.95 


] 6821 


1.25 


1 6B40 


3.95 


6843 


4.9S 


6844 


6.95 


6645 


2.76 


6847 


4.75 


6850 


1.95 


6883 


22.95 


g.OMHi 


68 BOO 


2.95 


66B02 


395 


EBB09E 


5.49 


6SB09 


5 99 


6SS21 


1.85 


6SB45 


4.95 


6SB50 


1.75 


l66000 


9.95 J 



1-80 

2.5 MHz 

Z80-CPU 1 

4MMHZ 

.5:80 A -CPU 1 

ZBOA-CTC 1 

Z60A DART 5 

Z80A DMA 5 

Z8DA-P.Q 1 

Z80A-SIO *j 

ZSQA-SfO 1 5 

Z80A-51O 2 5 

6,0 MHz 

Z SOB- CPU 2 

I ZBOB-CTC 4 

ZSOB-PIO 4 

Z80B-DAHT G 

Z60B 510 12 

Z800 910 2 12 
I Z8671 ZILOG 



CLOCK 
CIRCUITS 



BIT RATE 
\GE\ERATORS\ 

TC14411 995 

I BM1941 4.95 

| 4702 3.95 

LCOM8116 8 95 



atsh 




1 CONTROLLERS 


1771 


4 95 


1791 


9 95 


1793 


9.95 


1795 


12.95 


1797 


12.95 


2791 


19 95 


2793 


19.95 


2797 


29.95 


8272 


4 39 


UPD765 


4 39 


MB8S7S 


12 95 


MBS877 


12 95 


1691 


6.95 


2143 


5.95 


9216 


6.29 



HARTS 


AY5-1Q13 


3 95 


AY3 1015 


4.96 


TR1602 


3-95 


2651 


4 95 


IM6402 


3.95 


IM6403 


9.95 


INS8250 


6.95 


JVS 16450 


10,95 J 



INTERSIL 

ICL7106 9.95 

ICL7107 10.9S 

fCL7660 1.99 

ICL8033 385 

ICM72Q7A 5.95 

ICM7208 15 95 



r misc. 




ADC0804 


2.99 


I ADC0809 


3.85 


OAC0800 


3.29 


OAC08D8 


l 95 


AC 1022 


5-95 


MC140BLB 


195 


6T2S 


129 


6T97 


.59 


DP83Q4 


2.29 


9334 


i r, 


9368 


2.85 


9602 


69 


UUV2003 


79 


MAX 2 32 


7 90 


MC347Q 


1,95 


MC3487 


2 $b 


.AY5-3600 PHO 11. 95 J 



WED SERIES 

V20' 5 MHx a 55 I 

v.'::- SMHl 10 95 

V20- IDMHi 12 95 

I 1 V30 SMHi 13.95 

'f-apiacsi 6068 to 

L|:-.;:nil ,i|. PC 1Q.40» 4 



CRYSTALS 

32.768 KHi 

1.0 MHz 

1.8432 

2.0 

2.4576 

3.579545 

4.0 

5.0 

5.0668 

6.0 

6.144 

6.0 
10 

10.738635 
120 

14.31818 
16.0 
ISO 
16.432 
20.0 
22 1184 
24.0 
32.0 

JSCILLATORS 



PALS 

I 16L8 62 95 

16RS S2 95 

16R6 62.95 

ll6B4 S2.95 



74FI74S 

74FO0 J 

74F02 ^ 

74F04 ^ 

74F0B 3 

74 F 1 .j 

74F32 .3 

74F64 .* 

74F74 .3 

74F86 ,< 

74F1 38 3 

74F1 39 ,3 

74f253 1 

74F157 J 

74F240 1 .5 

74S00 .3 

74S02 ,'a 

74S04 ,2 

74S08 A 

74S10 J 

74S32 .2 

74874 ,A 

74S86 j 

74S112 ,! 

74S124 2.Z 

74S13B .; 

74S153 .1 

745157 J 

745158 .5 
74S163 tS 
74S175 .3 
74S195 ^.i 

745240 1 A 

745241 1 i 
74S244 1.4 
74S280 1 S 
745287 1.E 
74S28B 1.€ 
74S299 2.S 

745373 1.( 

745374 16 
74S471 4.3 
74S571 2.3 



74LS00 


16 


74 LS1 12 


29 


74LS241 


69 


74LS01 


18 


74 IS 122 


.45 


74LS242 


.69 


74LS02 


17 


34LS123 


.49 


74LS243 


.69 


74LS03 


18 


74LS124 


2 75 


74LS244 


.69 


74LS04 


IE 


74LS125 


39 


/4LS245 


79 


74L505 


IB 


74LS126 


39 


74LS251 


49 


74L50B 


16 


74L5132 


39 


74LS253 


49 


741S09 


16 


74LS133 


49 


74L.S257 


39 


74LS10 


16 


74L5136 


39 


74LS25B 


.49 


74LS11 


22 


74LS13B 


39 


741.5259 


1 29 


74LS12 


22 


74LS139 


39 


74LS250 


49 


74LS13 


26 


74LS145 


99 


74LS266 


39 


74L514 


39 


74LS147 


33 


74LS273 


.79 


74L515 


28 


74 LSI 48 


99 


74L5279 


.39 


74LSZ0 


17 


74LS151 


39 


74LS280 


1.98 


74L521 


22 


74LS153 


39 


74LS283 


59 


741S22 


22 


74 LSI 54 


1 49 


74LS290 


89 


741,527 


23 


74LS155 


59 


74LS293 


89 


74LS2S 


26 


74 LSI 56 


49 


74LS299 


1.49 


74LS30 


17 


74LS157 


3b 


74LS322 


3-95 


74L532 


IB 


74LS158 


29 


74L5323 


2.49 


74LS33 


25 


74LS160 


2? 


74L3365 


39 


74LS37 


26 


74L.S161 


39 


74LS367 


.39 


74LS38 


26 


741. S 162 


.49 


74LS36S 


.39 


741.S42 


39 


741S163 


39 


74LS373 


79 


74LS47 


75 


74LS164 


49 


74LS374 


,79 


74L548 


Mi 


74LS165 


65 


74L5375 


95 


74LS51 


17 


74LS1E6 


.95 


74LS377 


.79 


74LS73 


29 


74LS169 


.95 


74LS390 


1 19 


74LS74 


24 


74LS173 


49 


74LS393 


-79 


74LS76 


29 


74LS174 


39 


74LS541 


1.49 


74LS76 


29 


7415175 


39 


74LS624 


1.95 


74LS83 


49 


74LS191 


49 


74LS640 


99 


74LSS5 


49 


74 LSI 92 


.69 


74LS645 


99 


74LS8E 


22 


74LS193 


.69 


74LS670 


89 


74LSS0 


39 


74 LSI 94 


69 


74LS6B2 


3.20 


J41592 


49 


74 LSI 95 


69 


74LS6BB 


2.40 


J41.S93 


33 


74 LSI 96 


59 


74L5TS3 


22.95 


74LS95 


49 


74LS197 


59 


25LS2521 


2. BO 


74L5107 


34 


74 L 5221 


59 


261-531 


1.95 


741.5109 


36 


74L5240 


69 


26L532 


1 95 



7400 



7400 

7402 

7404 

7406 

7407 

7408 

7410 

7411 

7414 

7416 

7417 

7420 

7430 

7432 

7438 

7442 

7445 

7447 

7473 

7474 

7475 

7476 

7483 

7485 

7486 

7489 

7490 

7493 

74121 

74123 

74125 

74150 

74151 

74153 

74154 

74157 

74159 

74161 

74164 

74166 

74175 

74367 





LINEAR 




TL071 


69 


LM567 


-79 


TLO 72 


1.09 


NE570 


2.95 


TLQ74 


1.95 


NE592 


9B 


TL082 


99 


LM723 


49 


TL084 


1.49 


LM733 


.98 


LM301 


.34 


LM741 


-29 


LM309K 


1.25 


LWI747 


69 


1M311 


59 


WC1330 


1-69 


LM311H 


89 


MC1350 


1-19 


LM317K 


3 49 


LM1458 


.35 


LIW317T 


.69 


LM1488 


.49 


LM318 


1.49 


LM14fi4 


.49 


LM319 


1.26 


LM1496 


.B5 


LM320 SOC7900 


ULN2003 


.79 


LIW323K 


3.49 


XR2206 


3.95 


LM324 


-34 


KR2211 


2.96 


LM331 


3.95 


LM291 7 


1.95 


LM334 


1.19 


CA3046 


.89 


LM335 


1.79 


C A3 146 


1 29 


LM336 


1.79 


MC3373 


1.29 


LM338K 


4.49 


MC3470 


1 95 


LM339 


59 


MC3480 


8 96 


LM34Q see7800 


MC34S7 


2.96 


LF353 


S3 


LN13900 


-49 


If 3 56 


99 


LM3911 


2.25 


LF3S7 


99 


LM3909 


-98 


1M358 


59 


LM3914 


1-89 


IV..:-:" 


39 


MC4024 


3.49 


LM383 


1 95 


MC4044 


3.99 


LM386 


89 


HC4136 


1 25 


LIW393 


.45 


RC4558 


-69 


LM394M 


5 95 


LIV113600 


1 49 


TL494 


4.20 


75107 


1.49 


TL497 


3. 25 


751 10 


1.95 


NES55 


.29 


7S150 


1.96 


NE556 


49 


75154 


1.95 


NE558 


79 


75168 


1.25 


NE564 


1.95 


75189 


1 25 


LM565 


.95 


75451 


.39 


LM566 


1.49 


75452 


.39 


NE590 


2.50 


75477 


1.29 


H TO SCAN K 


TO-3, T TO 220 





CMOS/HIGHSPEED CMOS 




4001 


19 


4066 


.29 


74 MCI 64 


1.09 


4011 


.19 


4069 


.19 


74HC157 


55 


4012 


.25 


4070 


29 


74HC24A 


.85 


4013 


.35 


4081 


22 


74HC245 


85 


.1015 


.29 


4033 


.49 


74HC273 


,59 


4016 


.29 


14411 


995 


74HC373 


69 


4017 


49 


14433 14,95 


74HC374 


69 


4018 


.69 


14497 


6,95 


74MCT00 


.25 


4020 


.59 


4503 


.49 


74HCT02 


.25 


4021 


69 


4511 


.69 


74HCT04 


.27 


4023 


-25 


4518 


.86 


74HCT0B 


25 


4024 


.49 


4528 


79 


74HCT32 


-27 


4025 


.25 


4538 


.95 


74HCT74 


-45 


4027 


.39 


4702 


9.95 


74HCT13S 


-55 


4028 


.65 


74HCO0 


.21 


74MCT139 


.55 


4040 


.63 


74HC02 


.21 


74HCT161 


.79 


4042 


.59 


74HC04 


25 


74HCT240 


89 


4044 


69 


74HC0B 


.25 


74HCT244 


89 


4046 


.69 


74HC10 


.25 


74HCT245 


.99 


4047 


.69 


74HC14 


.35 


74HCT273 


99 


4049 


29 


74HC32 


.36 


74HCT373 


.99 


4050 


29 


74HC74 


.35 


74HCT374 


.99 


4051 


69 


74HC86 


.45 


74HCT393 


99 


4052 


S9 


74HC13S 


.45 


74HCT4017 


1 19 


4053 


69 


74HC139 


.45 


74HCT4040 


99 


L 40EO 


69 


74HC151 


.59 


74HCT4060 


1.49 



J OR Micmdevices and the JDfl Micfodevices logo are registered trademarks ot JDR Mierodevloes. IBM. AT. PS/2 are trademarks ot International Business Machtn 
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CAPACITORS 

TANTALUM 

1SV .12 LEV 35V 45 

15V 42 2.2 35V 13 

15V 45 47 3SV 39 

15V 93 10 35V S3 

DISC 

30V 05 001. 50V 05 

.005 50V 05 

.01 50V 07 

OS SOV 07 

-1 1 2V 10 

1 50V 12 



MONOLITHIC 



VOLTAGE 


REGULATORS 


7S0ST 49 


781 2K t.39 


7S09T .49 


7305 K 1 69 


7S12T .49 


791 2K 1.49 


781 5T .49 


78L05 .49 


790 5T .59 


78L12 .49 


790HT 59 


79L05 .89 


791 2T 59 


79L12 1.49 


7915T .99 


LM323K 4,79 


790SK 1.99 


LH33SK S.95 



SOLDER STATION, 

| ■ ADJUSTABLE HEAT SET TING 
WITH TIP TEMPERATURE 
READOUT 
■ REPLACEMENT TIPS 
AVAILABLE 12.95 

fyin m-mm— 



Oltl 50V 14 
047^ 50V .15 



ELECTROLYTIC 



470 25V .30 
2200 16V .70 
4700 25V 145 



AXIAL 

I** 50V 14 

10 50V 15 

22 18V 14 

47 50V 19 

100 35V 13 

470 50V 29 

1000 15V 29 

2200 15V .70 

4700 16V 125 



DISCRETE 




1N751 


.15 


4N2B 


69 


1N414S26 


»1» 


4N33 


S3 


INUMia 


•1" 


4N37 


1.13 


1515.10; 


25 


MCT 2 


.59 


KBP02 


55 


MCT 6 


1 29 


2N2222 


25 


TIL-111 


.99 


PN2222 


.10 


2N3306 


-10 


2N2907 


.25 


2N4401 


- 2S 


2N3055 


79 


2N4402 


2S 


2N3904 


10 


2N4403 


2S 


4N26 


89 


2146045 


1.75 


4N27 


69 


TIP31 


49 I 




WIREWRAP PROTOTYPE CARDS 

FR-4 EPOXY SUSS LAMINATE WITH GOLD PLATED EDGE-CARD FINGERS 
SILK SCREENED LEGENDS, MOUNTING BRACKETS IWCtUDED 



BYPASS CAPACITORS 

.01 ..'1 CERAMIC DISC 100 45.00 
.01 tA MONOLITHIC 100 410-00 
1 iff CERAMIC DISC 100 40-50 
.1 ifi MONOLITHIC 100 * 12.50 



[RESISTOR NETWDBKSA 

9 RESISTOR 
7 RESISTOR 
9 RESISTOR 1 

15 RESISTOR 1 09 
7 RESISTOR 33 

13 RESISTOR 





























FOR PSIB 




JDH-PH3I 


32 BIT PROTOTYPE CARD 


69.95 


JC1K.PH16 


16 BIT CARO WITH I'O DECODING LAYOUT 


49.95 


JDRPR16PK 


PARTS HIT FOR JDR-PR16 ABOVE 


15.95 


J DH- PR 16V 


16 BIT CARD FOH VIDEO APPLICATIONS 

FOR AT 


39.95 


JBR-PR10 


16 BIT CARD WITH 10 DECODING LAYOUT 


34.95 


JDR-PR10PK 


PARTS KIT FOH JDR-PR10 ABOVE 

FOR XT 


12.95 


IBM-PR 1 


WITH t 5V AND GROUND PLANE 


27.95 


IBM-PR2 


AS ABOVE WITH 1 O DECODING LAYOUT 


29 95 



SHORTING 
BLOCKS 'ff 



"SXAPABLE" 
HEADERS 

CAN BE SNAPPED APART TO 

MAKE AMY SIZE HEADER. 

ALL WITH 1" CENTERS 

1*40 STRAIGHTLEAO .93 

1x40 RIGHT ANGLE LEAD -.49 

2 «40 2 STRAIGHT LEADS 2 49 

2»«0 2 RIGHT ANGLE LEADS 2 99 



WHY THOUSANDS 
CHOOSE JOR 

DUALITY MERCHANDISE 

COMPETITIVE PRICES 

MOST ORDERS SHIPPED IN €4 HOURS 

* FRIENDLY, KNOWLEOGE ABLE STAFF 

* 3D-DA Y MONEY BACK GUARANTEE 

* TOLL FREE TECHNICAL SUPPORT 

* EXCELLENT CUSTOMER SERVICE 

CALL FOR VOLUME QUOTES 



EXTENDER CARDS 

FOR PROTOTYPE DEBUGGING AND TROUBLESHOOTING 



EXT- BOSS FOR XT SYSTEM 29.95 

E.XT-80286 FOR AT SYSTEM 39.95 

EXT-16 MICROCHANNEL 1 6- BIT 69.95 

EXT32 MICROCHANNEL 32-BIT 99.95 



' SOLOERLESS BREADBOARDS 

WSU-D 100 TIE PTS. 2.95 WBU-20J 1660 TIE PTS. 24.951 

WBU-T 630 TIE PTS. 6.95 WBU-206 2390 TIE PTS. 29.95 1 

WBU-204-3 1360 TIE PTS. 17.95 WBU-20B 3220 TIE PTS. 399sl 




IDC CONNECTORS/RIBBON CABLE 



DESCRIPTION 


ORDER BY 


CONTACTS 


10 


20 


26 


34 


40 


50 ] 


SOLDER HEADER 


IDHxxS 


.82 


1.29 


1.68 


2.20 


2.58 


3.24 


RIGHT ANGLE SOLDER HEADER 


IDHi.SR 


.95 


1.35 


1.76 


: Ji 


2,72 


3.39 


WIREWRAP HEADER 


IDHxxW 


1.BK 


2.98 


3.84 


4.50 


5.28 


6.63 


RIGHT ANGLE WIREWRAP HEADER 


I0H..WR 


2.05 


3 28 


4 22 


4.45 


4. SO 
1.49 


7.30 

1 65 : 


RIBBON HEADER SOCKET 


fDSxx 


63 


89 


-9S 


1.29 


RIBBON HEADER 


IDWxx 




5.50 


6 25 


7.00 7 50 


8 50 


RIBBON EDGE CARD 


IDExx 


85 


1.25 


1 3S 


1 75 


2.05 


2.45 


10' GREY RIBBON CABLE 


fid 


1 60 


3 20 


4 10 


5 40 


6 40 


7.50 



FOP ORDERING INSTRUCTIONS SEE D-SUBMINIA T 



■CONNECTORS. BELOW 



D-SUBMINIATLRE COXXECTORS 







ORDER BY 


CONTACTS 




9 


IE 


13 


25 


37 


SO 


SOLDER CUP 


MALE 


DB**P 


45 


.53 


.69 


69 


1.35 


1.85 


FEMALE 


DBxxS 


.43 


.63 


.79 


.75 


1 33 


2 29 


RIGHT ANGLE PC SOLDER 


MALE 


OBxxPR 


49 


69 




.79 


2 27 




FEMALE 


QBxxSR 


.55 


.75 




.95 


2 49 




WIREWRAP 


MALE 


DBxxPWW 


1.69 


2.56 




3.99 


5 60 




FEMALE 


DBxiSWW 


2.76 


4.27 




684 |99S 




IDC RIBBON CABLE 


MALE 


IOGt.P 


1.39 


1 99 


— 


2.25 425 




FEMALE 


tOBxxS 


1 45 


2,05 




2.3S 


4.49 




HOODS 


METAL 


MHDODx. 


1.05 


1.15 


1.26 


1.25 


... 




GREY 


HOOOx 


.33 


.33 




.39 


69 


.75 



ORDERING INSTRUCTIONS 

INSERT THE NUMBER OF CONTACTS IN THE POSITION MARKED ' xx OF THE 'ORDER BY PART 

NUMBER LISTED EXAMPLE A 15 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE DBI5PR 

MOUNTING HARDWARE 53t 



IC SOCKETS/DIP CONNECTORS 



DESCRIPTION 


OH DERBY 


CONTACTS 


S 


14 


16 


16 


20 


22 


24 


2S 


40 


SOLDERTAIL SOCKETS 


xxST 


.11 


.11 


12 


.15 


IB 


1^ 


20 


22 


30 


1 WIREWRAP SOCKETS 


xiWW 


.59 


69 


69 


.99 


1.09 


1 39 


1.49 


1 69 


1.99 


!lf SOCKETS 
P TOOLED SOCKETS 


ZIFm 




4.95 


4.35 




5 95 
1.29 


1 39 


5 115 
1 49 


6 95 

1 69 


995 


AUGATxxST 


.62 


.79 


.89 


1.09 


249 


[TOOLED WW SOCKETS 


A11GAT..WIV 


1 30 


1 SO 


2 10 


2 40 


2 50 


!» 


3.15 


3.70 


540 


COMPONENT CARRIERS 
1 DIP PLUGS IIDCI 


ICC XX 

IDPxx 


i. 4 * 


59 


69 


99 


.99 


99 


.99 


1.09 


1.49 


9S 


■19 


Fj9 


1 29 


1.49 




95 


1.49 


1 59 



FOR ORDERING INSTRUCTIONS SEE D-SUBMINIA TLiRE CONNECTORS ABOVE 




nn 



SPECTROXICS CORPORATION 
EPROM ERASERS 



Mad4l TimKr 


Ch.„ 
Capflciry 


Intanxity 

ii. VJ Cm 1 


Unit 
Coir 


PE 140 NO 


9 


8.000 


189 


PE-140T 1 YES 


9 


R.000 


il!9 


PE 240T ; YES 


12 


9.600 


5189 




DATABASE 

• ERASES2EPROMSIN 10 MINUTES 

■ VERY COMPACT. NO DRAWER 

■ THIN METAL SHUTTER PREVENTS 
UV LIGHT FROM ESCAPING 



JOYSTICK 

• SET X-Y AXIS FOR AUTO 
CENTER. OP. 
FREE MOVEMENT 

• FIRE BUTTON FOH USE 
WITH GAME SOFTWARE 

■ ADAPTOR CABLE FOR 
IBM. APPLE II 

*m.as 



Pi 



JDR MICROOEVICES. 110 KNOWLES DRIVE. LOS GATOS. CA 95030 
LOCAL (408) 866-6200 FAX (4081 378-8927 TELEX 171-110 

RETAIL STORE: 1256 SOUTH RASCOM AVE., SAN JOSE, CA (408) 947-8881 
HOURS: M-F 10-7 SAT. 9-5 SUN. 12-4 



Terms Minimum Q'der $10 00 Forshippngandhartli-^irxlutteSZ 50 tor UPS ground antffcJW 

UPSiir Ontef&OY&r 1 lb .ir,ijlon."qri.j-r3r>rima r r4 ? qyLr* ? ao^onal ih,pr>nq ^vqes pl^e 

coniaei tte sales depar tmenuop rheaxncHuni CAresH3entsmu» incite appiicapie sales iai put 
are subieci 10 change *iir»QLji noiice we jut not responsible tor \<f pograpriieai eircs We reserve me 
nghl to limii quantities and to suosHure manulacrNrei An merchandise wftpct to prior sale A Ml 
copy ol ou' terms ps available ujron request Hems pcMed m-ayortiy be repfeseniatpve 



mORDER TOLL FREE 800-538-5000 



COPYRIGHT 1988 JDR MIC RODE VICES 



CONTINENTAL U.S. AND CANADA 



o 

< 
m 

CD 

m 
n 



to 

03 
00 
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quality merchandise. . providing the best values in leading edge technology. 






n&!L 



low 



g5 

PRICE! 




IT STIME TO TRADE UP NOW THAI JDR BREAKS IHE 
PRICE BARRIER ON 2400 BAUD MODEMS 

* AUTO DIAL ANSWER 

■ SELF TEST ON POWER-UP 

■ TOUCHTONE OR PULSE DIALING 

■ HAYES* BELL SYSTEMS COMPATIBLE 

■ FULL OR HALF DUPLEX 

• MrRROR II COMMUNICATIONS SOFTWARE INCLUDED 

MCT-241 

MCT-121 1200 BAUO V2 CARD $ 69.95 

EXTERNAL MODEMS 

MCT-12E 1200 BAUD S 99.96 

MCT-24E 2400 BAUD SI 69.95 



COMPUTER 



ATTRACTIVE. STURDY STEEL CASES FIT THE POPULAR 
SIZED MOTHERBOARDS AND INCLUDE SPEAKERS. 
FACEPLATES. EXPANSION SLOTS. FRONT PANEL 
KEYLOCKS, LEO INDICATORS AND ALL NECESSARY 

HARDWARE 




XT STYLE FLIP-TOP 
XT STYLE SLIDE-TOP 
AT STYLE SLIDE-TOP 
JR. AT STYLE FLIP-TOP 

• INCLUDES 150 WATT POWER SUPPLY 



POWER 
SUPPLIES 

FOR IBM XT COMPATIBLE $59.95 

■ UL APP. 135 WATTS 

■ -5V1SA. . 12V 4 JA 
- 5V .5A, - 12V 5A 

PS- 13 5 

PS- 150 150 W MODEL 569,95 

FOB IBM AT COMPATIBLE 1 

■ 200 WATTS 

■ . 5V 22A. . 12V 6A 

5V 5A, - 12V 5A 
PS-200 





DIABLO 
PRINTER 

I* 




• LETTER QUALITY AT 20 CPS, 132 COLS 

* 10, 12. 15 PITCH 1 PROPORTIONAL SPACING 

■ SERIAL S PAHALLEL INTERFACE 

■ AUTO PAPER LOAD, FRICTION FEED 

■ FULL XEROX WARRANTY 



^ 




> 



CENTRONICS 
LASER m 
PRINTER 

NEAR TYPESET QUALITY 
AFFORDABLE AT LAST 

m 8 PAGES PER MINUTE ■ 300 DPI RESOLUTION! 

■ 1 YEAR WARRANTY m CHOICE OF EMULATION BOARDS 

MULTI-PRINTER EMULATION BOARD: 

EPSON FX-80 EMULATION— NOTHING ELSE REQUIRED 

IBM PC GRAPHICS. PROPRINTER .''. DIABLO 630 

EMULATION REOUIRES ADDITIONAL FONT CARD 

HP LJ4 EMULATION BOARD: 

HP LASERJET EMULATION— 3 RESIDENT FONTS S 

2 PITCHES ADDITIONAL FONT CARD AVAILABLE 



1.5MB RAM CARD 
EXTBA FONT CARDS 
TONER CARTRIDGES 
PFS FIRST PUBLISHER 



S 139 .95 
$199.95 
$59.95 
$99.95 






el:t! exlcl' l::lu;i_- 
|T ~"i 1 n "1 

£1 



IBM 

COMPATIBLE 

KEYBOARDS 

FULL OWE YEAR WARRANTY 

IBM ENHANCED STYLE LAYOUT $79.95 

» AUTOSENSE FOR XT OR AT COMPATIBLES 

■ LED INDICATORS « AUTO REPEAT FEATURE 
» SEPARATE CURSOR PAD 

MCT-5339 

IBM AT STYLE LAYOUT 559,95 

■ SOFTWARE AUTOSENSE FOR XT OR AT COMPATIBLES 

• LED INDICATORS ■ AUTO REPEAT FEATURE 

MCT-5060 

IHAXI-SWI TCH KEYBOARDS 

ENHANCED STYLE LAYOUT $84.95 

• STANDARD ENHANCED KEYBOARD LAYOUT 

■ TACTILE FEEDBACK 

» LIGHTED NUM. CAPS. AND SCROLL LOCK 

• NUMERICS CUHSOR KEYPADS. 12 -f KEYS 
MAX-5339 
MAX-5060 MAXI-SWITCH. AT STYLE $64.95 



VGA 

COMPATIBLE 

PACKAGE 





MONITOR 

&CARD 
TOGETHER 

■aoox&eo 

MAXIMUM 

RESOLUTION 
■610X480 

IN 18 COLORS 
■320X200 

IN 256 COLORS 
■ IBM STYLE. 

ANALOG MONITOR 
■FULLY VGA, EGA. 

CGA, HERCULES S 

MONOCHROME 

COMPATIBLE 



NEC MUL TISYNC SS3S. 95 

■ ORIGINAL CGA EGA PGA COMPATIBLE MONITOR 

■ AUTO FREQUENCY ADJUSTMENT 

■ RESOLUTION AS HIGH AS 600 X 560 




CASPER EGA 



$333.95 



$69.35 



* 15 75 21 B5 KH; SCANNING FREQUENCIES 

■ 640 X 200 350 RESOLUTION ■ 31 MM DOT PITCH 

■ 14" BLACK MATRIX SCREEN * 16 COLORS 

CASPER RGB 0B73.3S 

■ COLOR GREEN AMBER SWITCH m 39MM DOT PITCH 
» 640 X 240 RESOLUTION ■ 11' NON-GLARE SCREEN 

■ RGB IBM COMPATIBLE ■ CABLE INCLUDED 

SAKATA 
MONOCHROME 

■ IBM COMPATIBLE TTL INPUT 

■ 12 NON-GLAPE SCREEN 

■ CABLE FOR IBM PC INCLUDED 

SAMSUNG MONOCHROME MONITOR $129.95 



MONITOR STANDS 

MODEL MS-100 $12 95 

■ TILTS AND SWIVELS 

■ STURDY PLASTIC CONSTRUCTION 

MODEL MS-200 $39 95 

• TILTS AND SWIVELS ■ BUILT.IN SURGE SUPRESSOR 
INDEPENDENTLY CONTROLS UP TO 5 AC OUTLETS 

LOGITECH 
MOUSE 




PC MAGAZINE S EDITORS CHOICE 
ALL MODELS HAVE SERIAL SUPPORT (COM1 COM2). 200 
D.PI RESOLUTION. LOTUS 1-2-3 SHELL. SELF-INSTALLING 
SOFTWARE AND 'POINT EDITOR- 
SERIAL MOUSE W PC PAINTBRUSH $99.95 
BUS MOUSE W PC PAINTBRUSH $99.95 
BUS MOUSE W PC PAINTBRUSH CAD $149,95 



FLOPPY 
\DI K DRIVE 



1.-W MO J'-a UHIIL 

■ ULTRA HIGH DENSITY 

■ ALSO WORKS WITH TZOK DISKS 
FDD-!.'.-'. I BLACK FACEPLATE 
FDD-1.44 I BEIGE FACEPLATE 

7ZOA 3Vt" FLOPPY DRIVE 

FCD-3.5 I [FORXTI 

FOD-3.5 x IFORATI 



* 



'A 



$149.95 
$149.95 
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<$> Seagate 

THE NEW ST-251-1 DRIVE IS 30*. EASTER WITH AN AVERAGE 
ACCESS TIME OF 26 MS. EAST TO INSTALL HALFHEIGHT 
DRIVE 
ST-251-1 



1/B HEIGHT DRIVES 



gO MB. B5 MS. ST-BBS 

WITH MCT-HDC CONTROLLER 
WITH MCT-ATFH CONTROLLER 

30 MB RLL. BS MS, ST-Z3B 

WITH MCT-RLL CONTROLLER 
WITH MCT-ATFH-RLL CONTROLLER 

40 MB, 40 MS. ST-SSt 

WITH MCT-HDC CONTROLLER 
WITH MCT-ATFH CONTROLLER 

SO MB MX, 4DMS. ST-277 

WITH MCT-RLL CONTROLLER 
WITH MCT-AT'FH CONTROLLER 



Bees.oo 

$369 00 
$339.00 

*249.O0 

$299.00 

S3 89. 00 



oo 

$469.00 
SS39.00 

B433.DO 

$549.00 
$639.00 



FULL HEIGHT DRIVES 



WITH MCT-HDC CONTROLLER 
WITH MCT-ATFH CONTROLLER 



$569.00 
$639.00 



30 MB. 40 MS, ST-4038 
BO MB. 28 MS. ST-.1096 



$659.00 
$895.00 



t 



INTERFACE CARDS FROM 
MODULAR CIRCUIT TECHNOLOGY 

A T IULIL Tl I/O CARD *S3.35 

USE WITH MCT-ATFH FOR MINIMUM OF SLOTS USED 

■ SERIAL PARALLEL AND GAME PORTS » USES 16450 
SERIAL SUPPORT CHIPS FOR HIGH SPEED OPS 

MCT-ATI0 

ATIO-SERIAL— 2NO SERIAL PORT $24;95 

MEMORY CARDS 

57BK RAM CARD B53.35 

A CONTIGUOUS MEMORY SOLUTION IN A SHORT SLOT 
• USER SELECTABLE CONFIGURATION UP TO 576K 

■ USES 64K 4 256K RAM CHIPS I2ERO K INSTALLED! 

EXPANDED MEMORY CARD +ISD.95 

7 MB OF LOTUS INTEL MICROSOFT COMPATIBLE MEMORY 

FOR AN XT ■ CONFORMS TO LOTUS INTEL EMS » USER 

EXPANDABLE TO 2 MB ■ CAN BE USED AS EXPANDED OR 

CONVENTIONAL MEMORY RAMDISK AND SPOOLER 

MCT-EMS 

MCT-ATEMS AT COMPATIBLE VERSION $139.95 



DISPLAY ADAPTORS 

MONOCHROME BRAPHICS CARD B53.3S 

TRUE HERCULES COMPATIBILITY SUPPORTS LOTUS '23 

■ PAFtALLEL PRINTER PORT CONFIGURES AS CPTJ Cfl 

LPT2 ■ USES VLSI CHIPS TO ENSURE RELIABILITY 

MCT-MGP 



ENHANCED BRAPHICS ADAPTOR 9149.95 

100"- IBM COMPATIBLE PASSES IBM EGA DIAGNOSTICS 
• 256K OF VIDEO RAM ALLOWS 640 X 350 IN 16 OF 64 
COLORS • COMPATIBLE WITH COLOR AND 
MONOCHROME ADAPTORS 

MCT-EGA 

COLOR BRAPHICS ADAPTOR 943,35 

COMPATIBLE WITH IBM GRAPHICS STANDARDS 

» SUPPORTS RGB COLOR S COMPOSITE MONOCHROME 

■ 640 320 X 2O0 RESOLUTION LIGHT PEN INTERFACE 

MCT-CG 



M UL TIFUNCTION CARDS DRI VE CONTROLLERS 



MOXOBRAPHICS MULTI I/O *II3.7S 

TOTAL SYSTEM CONTROL FROM A SINGLE SLOT' 

» CTRL 2 FLOPPY'S SERIAL PARALLEL GAME PORT 

CLOCK CAL ■ RUN COLOR GRAPHICS SOFTWARE ON A 

MONOCHROME MONITOR 

MCT-NGMI0 

MULTI DO FLOPPY CONTROLLER 379.95 

A PERFECT COMPANION FOR OUR MOTHERBOARDS 

■ SUPPORTS UP TO 2 360K FLOPPIES. T20K WITH DOS 3 2 

■ SERIAL PARALLEL GAME PORT CLOCK CALENDAR 
MCT-MIQ 

MIO-SERIAL— 2ND SERIAL PORT S1S.9S 

MULTI I/O CARD *5S.S5 

USE WITH MCT-FH FOR A MINIMUM OF SLOTS USED 

■ SERIAL POHT CLOCK CALENDAR WITH BATTERY BACK. 
UP * PARALLEL PRINTER PORT ADDRESSABLE AS LPTI 
OR LPT2 

MCT-IO 

A T MUL TIFUNCTION CAFtn * t33. 35 

ADDS UP TO 3 MB OF RAM TO YOUR AT 

• USER EXPANDABLE TO I 5 MB OR 3 MB WITH OPTIONAL 

PIGGYBACK BOARD (0 K INSTALLED) ■ INCLUDES 

SERIAL AND PARALLEL PORT 

MCT-ATMF-MC PIGGYBACK BOARD $29.95 

ATMF SERIAL-2N0 SERIAL PORT $24.95 



Ft OPP Y DISK CONTROLLER BB9. 95 

OUALITY DESIGN FOR SINGLE SLOT CONTROL OF 4 
FLOPPY S ■ INTERFACES UP TO 4 FDD S TO AN IBM PC 
OR COMPATIBLE ■ SUPPORTS BOTH OS DO AND DS QD 
WITH DOS 3 2 
MCT-FDC 

T.S MB FLOPPY CONTROLLER BE9.95 

ADD VERSATILITY AND CAPACITY TO YOUR XT 

■ SUPPORTS 2 DRIVES. BOTH MAY BE 3SQK OR 1 2MB 

■ ALLOWS DATA TO FLOW FREELY FROM XT S TO AT S 
MCT-FDC-1.2 



FLOPPY/HARD CONTROLLER 



Bt 33.35 



XT SYSTEM STARVED FOR SLOTS' THIS CARD FREES ONE 
UP ■ INTERFACES UP TO 2 FDD S 6 2 HDD S CABLING 
FOR 2 FDD 1 HDD » SUPPORTS BOTH DS DD t, DS OD 

WITH DOS 3 2 

MCT-FH 

ATIFH CONTROLLER B143.35 

FLOPPY HARD DISK CONTROL IN A TRUE AT DESIGN 
■ SUPPORTS UP TO 2 360K 720K I 2MB FDD S AS WELL 
AS 2 HDD S USING STANDARD CONTROL TABLES 
MCT-ATFH 

RLL DISK CONTROLLER Btaa.SS 

IMPROVE SPEED AND STORAGE OF YOUR AT 
COMPATIBLE ■ SUPPORTS UP TO 2 RLL HARD DISCS AND 
2 FLOPPY DRIVES • SUPPORTS 360 720 I 2 MB 
FLOPPIES IN 5 25 S 3 5 
MCT-ATFH-RLL 




INBOARD 3BB/PC 
9835. OO 

UPGRADE YOUR XT TO A 366 FOR LESS THAN S IDOO 
■ 16 MHZ PROCESSOR REPLACES B069 ■ 1 MB 
INSTALLED ■ EXPAND TO 3MB WITH PIGGYBACK CARD 
I SVfl WARRANTY 



INBOARD 386 AT 
ABOVE BOARD PS 286 
ABOVE BOARD 286 



$1193.95 

5393 95 
S3 69. 95 




as 



TE AC DISK 
DRIVE 

3EOK S'M' DRIVE 
• RELIABLE DIRECT DRIVE 
MOTOR 

m DOUBLE- SIDED.' ft 

DOUBLE-DENSITY ' 
FD-SSB 

Vm HEIGHT FLOPPY BISK DRIVES 

S'/* TEAC FD 55G DS HD 1 .2M $129,95 

SV4 FUJITSU M2S51 A DSDD360K SB9.9S 

5'/. FUJITSU M2553K OS HD 1.ZM $119.95 

5Vi DS DD 360K $69.95 

SV< DS HD'1 2M $109.85 

3<S MITSUBISHI DS DD (AT OR XT| $129.95 _, 



ARCHIVE XL 
TAPE RACK-L 




BACK UP 40 MB IN AD MINUTES 

• EASY TO USE MENU DRIVEN 
SOFTWARE 

• USES STANDARD 
QIC DATA FORMAT 

■ FULL £ INCREMENTAL 
BACK-UP 

■ PARTIAL ■ FULL RESTORE 
AR 5240 XT -FOR XT Si ATS 

AR 5540 AT - AT S ONLY IX FASTER 
TAPE NOT INCLUDED 
„ TAPE CARTRIDGE— 40 MB $24.95 



0OMB HARD DISK 
ON A CARD 

m 



» SAVES SPACE AND REDUCES POWER CONSUMPTION 

• IDEAL FOR PCS WITH FULL HEIGHT FLOPPIES 
m LEAVES ROOM FOR A HALF LENGTH CAHD IN 
ADJACENT SLOT 



£= . 



it 



JUST A NOTE TO LET YOU KNOW THAT MY 
SALESPERSON, HELEN MORSE. AT YOUR 
COMPANY HAS BEEN VERY HELPFUL AND 
COURTEOUS. THIS IS A PLEASANT CHANGE 
FROM MOST TELEPHONE SALESPEOPLE I DEAL 
WITH. PLEASE PASS MY THANKS TO HELEN. 
I PLAN ON DOING FREQUENT BUSINESS 
WITH JDR AS MY NEW COMPANY. ODEM INC. 
GETS GOING. AND HELEN S ATTITUDE AND 
HELPFULNESS ARE A MAJOR REASON WHY I 
LIKE DOING BUSINESS WITH YOU. 1 



R C K 
BENSALEM, PA 
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JDR MICRODEVICES, 110 KN0WLES DRIVE, LOS GAT0S, CA 95030 

LOCAL (4081 866-6200 FAX (408) 378-8927 TELEX 171-110 



ORDER TOLL FREE 800-338-5000 



COPYRIGHT 1988 JDR MICRODEVICES 



CONTINENTAL U.S. AND CANADA 
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BUILD YOUR OWN SYSTEM 



over zo.oaa jdr systems 

HA VE ALREADY BEEN BUIL T. 
EASY TO ASSEMBLE IX JUST 2 
HOURS WITH A SCREWDRIVER. 
SA VE MDIVEY AMD LEARX 
ABOUT YOUR COMPUTER AT 
THE SAME TIME. 

IB MHZ AT 
COMPATIBLE 

*nai 7a 

m 12 MHZ BABY AT MOTHERBOARD 

* 256K RAM MEMORY 

■ MINI-AT CASE W POWER SUPPLY 
» AT STYLE KEYBOAHD 

* 1.2 MB FLOPPY DRIVE 

■ FLOPPY HARD DRIVE CONTROLLER 
» MONOCHROME MONITOR 

■ GRAPHICS ADAPTOR 



iYi'.Y-'.MM'-H 



ID MHZ XT 
COMPATIBLE 



INCLUDES SERIAL PORT. 2 PARALLEL 
PORTS. CLOCK CALENDAR AND GAME 
ADAPTOR RUNS COLOR GRAPHICS ON 
A MONOCHROME MONITOR 

* MOTHERBOARD 

■ 256K RAM MEMORY 

■ 135 WATT POWER SUPPLY 

• FLIP TOP CASE 

■ AT STYLE KEYBOARD 

■ 360K f-LOPPY DRIVE 

■ MONOGRAPHICS I CAHD 
M MONOCHROME MONITOR 

1GMHZ 
1 MB 386 



m MYLEX 386 MOTHERBOARD 

■ I MB RAM ON BOARD 

• 200 WATT POWER SUPPLY 

■ AT STYLE CASE 

■ ENHANCED AT STYLE KEYBOAHD 

■ I 2 MB FLOPPY DRIVE 

■ AT FLOPPY HARD CONTROLLER 

■ MONOCHROME MONITOR 

■ MONOGRAPHICS CARD 



WITH*]? 

sssr 
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TURBO 4.7718 MHZ 



933.35 IE MHZ MINI BOBBB $333.95 



m 4.77 OR 3 MHZ OPEHATION WITH 8068-2 S OPTIONAL 
6087-2 CO-PROCESSOR 

■ FRONT PANEL LED SPEED INDICATOR AND RESET 
SWITCH SET SUPPORTED 

■ CHOICE OF NORMAL TURBO MODE OR SOFTWARE 
SELECT PROCESSOR SPEED 

MCT-TURBO 

MCT-XTMB STANDARD MOTHERBOARD $87.95 



■ $ MHl. 10 MHl |0 1 WAIT STATE). 12 MHr |t WAIT STATE] 

■ USES ZYMOS ASIC'S FOR LESS CHIPS. GHEATER 
RELIABILITY 

» SUPPORTS 256K- I024K MEMORY 

• RE-CHARGEABLE HIGH CAPACITY NI-CAD BATTERY 

■ 6 16-BIT SLOTS. 2 8-BIT SLOTS 

■ MOUNTS IN STANDARD XT CASE 
MCT-BATMB-12 

MCT-BATMB 6 10 MHZ MINI 80286 BOARD S389 95 



#££ 



tr-.Sr 



BOBBB GIB MHZ 



$373.35 IB MHz MYLEX 3BG B1G49.00 



■ a SLOT (2 EIGHT BIT, 6 SIXTEEN BIT] AT MOTHERBOARD 

• HARDWARE SELECTION OF 6 OH S MHZ 

■ 1 WAIT STATE 

• KEYLOCK SUPPORTED, RESET SWITCH. FRONT PANEL 
LED INDICATOR 

■ SOCKETS FOR 1 MB OF RAM AND 80287 

■ BATTERY BACKED CLOCK 
MCT-ATMB 



■ I MB RAM ON BOARD 

» 6 SLOTS. 2 8-BIT. 6 16-BIT 

• SUPPORTS 80287 MATH CO FHOCESSOR 

* SUPPORTS 60387 W ADAPTOR 

■ :■'■ KB CACHE FOR NEAR WAIT STATE 
jr USES AMI BIOS 

MCT-3S6 MB 

MCT-386 MB-4 4 MB MEMORY INSTALLED S2649.Q0 
MCT-3B6 MB-MCB MATH CO-PROCESSOR 
ADAPTOR BOARD $149,00 



W MHl SINGLE CHIP XT 

* 



■ SINGLE CHIP USES LESS POWER IMPROVES RELIABILITY 

■ KEY SELECTABLE SPEED. * 77 MHz OR 10 MHl 
» 23 TIMES FASTER THAN A STANDARD 

■ R ES ET SW ITCH. KEYLOC K AN D S PE E D POWE R 
INDICATORS SUPPORTED 

MCT-TU.R8O-10 



DEVELOPMENT TOOLS 



EPROM 
PROGRAMMER 



PROGRAMS 27XX 1 27XXX EPROMS UP TO 27512 
» SUPPORTS VARIOUS PROGRAMMING FORMATS AND 
VOLTAGES 

• SPLIT OR COMBINE CONTENTS OF SEVERAL EPROMS 
OF OIFFERENT SIZES 

• HEAD. WRITE COPY. ERASE CHECK AND VERIFY 
■ SOFTWARE FOR HEX AND INTEL HEX FORMATS 
MCT- EPROM 

MCT-EPROM-4 4 GANG PROGRAMMER S189.0O 
MCT-EPROM-10 10 GANG PROGRAMMER $299.95 
MCT-PAL PAL PROGRAMMER $269.95 

MCT-MP PROCESSOR PROG. $199.95 



I * * P * t t 



P-J-J- 



1 YEAR 

WARRANTY ON 
MCT PRODUCTS 
3D DAY 
MONEY BACH 
GUARANTEE 
TOLL-FREE 
TECHNICAL 
SUPPORT 
NEXT DAY AIR 
SHIP AVAILABLE 



EkJDR Microdevices 

g || JDR MICRODEVICES. 110 KN0WLES DRIVE. LOS GAT0S, CA 95030 
LOCAL (4QB) 866-6200 FAX (408) 378-8927 TELEX 171-110 
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Radio /hack Part/ Place 

HOLIDAY VALUES FOR BUILDERS AND FIXERS! 



Save With "Hotline" Order Service 




Your Radio Shack store man- 
ager can special-order a wide 
variety of parts and accesso- 
ries from the Radio Shack 
warehouse — tubes, ICs, 
phono styli, diodes, crystals, 
Sams PHOTOFACTS® and 
more. No postage charges, no 
minimum order. One-week 
service on most items. 



Speech/Word Recognition IC 




Understands 
Seven Commands 

VCP200. Explore leading-edge technology — voice recognition! 
Recognizes spoken commands regardless of the person 
speaking— five motion commands and two on/off commands. Ana- 
log input— no external A-to-D conversion is required. 20- pin DIP 
with data. #276-1308 



Safe Handling for Sensitive ICs 







(1) IC Inserter/Extractor Set. #276-1581 6.95 

(2) IC Pin Straightener. #276-1594 2.99 

(3) Static-Draining Wrist Strap. #276-2399 2.79 

(4) Conductive Foam Mat. 5 x 5'[ #276-2400 89C 



Solder Anywhere 



29 



95 



Super Gift! 

Our gas-powered iron provides up 
to 60 minutes of continuous solder- 
ing. Refills in seconds like a butane 
cigarette lighter. Adjustable tem- 
perature. #64-2160 



Small Bargains 



in 



(2) 



^ 



(1) NEW! Small -Value Ceramic Capaci- 
tor*. I272-B06 Pkg. of SO/2.99 

(2) NEW I 12 V Mlcrolamps. T-1 size, wilh 
leads. #272-1092 Pkg. Of 2/1.39 

(3) Thermistor. #271-110 1.99 

(4) NEW! Micro-Hook IS'fc" Test Leads. 
Banana plugs. #278.013 Pair/3.49 




Get Your Novice Ham License 



19 



95 




Take Advantage of the 
New Voice Privileges 

Radio Shack's Novice Exam Study Package will help you pass the 
test. It includes two cassettes for self-paced Morse code learning 
plus practice questions and answers. Get on the air! #62-2402 



Harness the Power of the Sun 




(1) NEW! Flexible Solar Cell. High-tech breakthrough I This amorphous 
silicon alloy-on -stain! ess steel cell is efficient and rugged. Produces up to 1.2 
VDC at 65 mA. 3'A x Via". #276-138 5.95 

(2) Solar Energy Project Set. Just the thing for models and school science 
class. Includes solar cell prewired to DC motor, color wheels, propeller, 
informative project booklet. #277-1201 9.95 



AC Power Controller/ Protector 




Switches Up to Four 
Devices Automatically 

A I lows one compon&n I to SWftCh up to lour oi her devices- Also p rolecls agai nsl damaging 
power-] ine spfkes. Use witti a remote- control VCR, TV or slereo to switch on /off entire 
audio/video system. Or, use with a VCR or clock radio 10 switch other components 
automatically at preset limes. Has one sensed, four switched and one unswitched 
Outlets, heavy-duty Spike protector, noise filter, circuit breaker. UL listed AC. #61-2781 



Gold-Plated Plugs 
pi i 



Connect With the Best! 

(1) Phono Plug. #274-850 2.49 

(2) 2-Conducicr W Phone Plug. 

M74-655 3.49 

3.Cond. V*- Plug. #274-856 3.99 

(3) 2-Cono". Vt" Plug. #274-857 . . 2.79 
3-Cond. *" Plug. #274-858 3.49 



Computer Helpers 

-#^ -mm 

(1) Snap-Together Toroid Choke 
Cores. Easy-to- install RFI/EMI/line- 
noise niters. #273-104 . Pkg, ot 2/6.95 

(2) "Business Machine" Cord. CEE- 
Style Connector 6 fl. N7B-1257 . . 3.B9 

(3) RS-232 Spike Protector. Installs in- 
line. D-sub 25. #276-1402 16.95 




28-RangeFETVOM 



49 



95 



10-Megohm FET 
Input — Works Like 
A Solid-state VTVM 
Easy-to-Read 5" Meter 

Our best analog multitester! Features single - 
knob range control, audible continuity tester and 
handy 10-amp DC range. Includes probes and 
illustrated manual. Batteries extra. #22-220 




Solderless Breadboard 

19 95 




Shop Early! 

A Great Gift 

For Students 

And Hobbyists 

Our best! This 2'A x 6'fe" b-board is mounted on a 
"stay- put" steel base with rubber feet. Has 240 
plug-in points which accept DIPs, discretes and up 
to 22-gauge wire. Three binding posts. #276-169 



Logic Probe and Pulser 



16 95 



Probe 




Logic Probe. Color, coded LEDs and lone outputs indi- 
cate logic stales. For TTL, LS and CMOS. #22-303 
Pulser. Teammate lor the probe. Produces a singles us 
pulse or a continuous pulse train. #22-304 
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Over 1000 items in stock! Binding Posts, Books, Breadboards, Buzzers, Capacitors, Chokes, 
Clips, Coax, Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multitesters, PC Boards, 
Plugs, Rectifiers, Resistors, Switches, Tools, Transformers, Transistors, Wire, Zeners, More! 

Prices apply at participating Radio Shack stores and dealers 



Radio /haek 

The Technology Store 

A DIVISION OF TANDY CORPORATION 



CIRCLE 78 ON FREE INFORMATION CARD 



What's New at 

AMERICAN DESIGN COMPONENTS? 



We warehouse 60,000 items at 
American Design Components- 
expensive, often hard-to-find com- 
ponents for sale at a fraction of their 
original cost! 

You'll find every part you need — 
either brand new or removed from 
equipment IRFE] in excellent condition. 
But quantities are limited. Order from 
this ad, or visit our retail showroom 
and find exactly what you need from 
the thousands of items on display. 
OPEN MON.-SAT,, 9-5 



THERE'S NO RISK! 

With our 90-day warranty, 
any purchase can be returned far 
any reason for full credit or refund. 




COMMODORE 
COMPUTERS... 



PLUS 4 — 

ICust. Returns — Tested Good!) 
Built-in software incl,: a word processor, 
spread sheet, graphics, & a filing system. 
Comes complete w/power supply & in- 
struction manual. 

Item #19202 S49.95 
VIC 20 — (Cust. Returns — As is!) 
No guarantee. {Power supply not EncU 

ltem#1877D S29.95 



COMMODORE 8050 
Dual Disk Drive 
Unit... 




The 

8050 uses 

I full-height. 100 TPI 

single -sided disk drives, ea, w/storage cap. of 

533,248 bytes. Ea 8050 diskette has 77 tracks 

& is read/write compatible w/the 8250 disk 

drive. Complete w/buitt-in power supply. 

Power req,: 115VAC760H2. (manuals incl.) 

Dim,: UVWx 13%'Cx6"H. 

Item #19313 New - S89.95 



ADAM COMPUTER 



Prmter) fflfl .'.J 

No wiring ISMj I III V 

necessary 

(just plugs together). Incl: hock-up diagram: 

Keyboard, 1 cassette digital data drive. 2 game 

controllers, power supply St 1 cassette. Capable 

of running CP/M, has built-in word processor. 

Item #7410 Complete - $99.00 

ACCESSORIES... 

COLECOVISIONta ADAM 

EXPANSION KIT 

Just plugs into your CotecoVision, W/prlnter 

power supply & data drive [both incl.) you will 
have a working Adam computer. Adam key- 
board. 1 Smart Basic cassette & hook-up dia- 
gram .iso incl. , tem mi8 $59,50 

DATA DRIVE — Item #66*1. ..$19.95 
PRINTER POWER SUPPLY — 

Item 06642. ,.$14. 95 
ASCII KEYBOARD — 

Item #6643. ..$19. 95 
CONTROLLERS (Set of 4) 

Item #7013.. .$9,95 SFE 
ADAM CASSETTES — 
Incl, Smart Basic, Buck Rogers St blank 
cassette. Item #7786 

Baker's Dozen — 519,95 
DISK DRIVE POWER SUPPLY 

Item #14603. ..$14.95 
ADAM DAISY PRINT WHEEL 

item #13305... $3. 95 



5V4" FULL-HEIGHT 

HARD 

DISK 

DRIVES 




40Mb 

(AT/XT 

Compat.j 

High speed, 40 ms. access time. 

Quantum #Q540 

item #17765 New - $379.00 

10Mb IST412 CompaU 
Major manufacturers — 
Gat them white they last! 

Item #17199 $99.00 ea. 



115 CFM MUFFIN® 
FANS 




ItBVACi 

60 Hz., 
21W., 
23A„ 

3100 RPM, 5-blade model, alu- 
minum housing. Can be mounted 
for blowing or exhaust- 
Dime n: 4'Vu* sq. x IV2" deep 
NEW— Mir: IMC 

Item (1864 $9.95 
USED — Mir: Centaur/Howard 
. Item #5345 $5.95 




27 CFM MINI FANS 

50/60 Hi.. 

12W. Low 

noise level 

fans. Can 

be mounted 

for blowing 

or exhaust. 

1"Thin — 

Contains 9 plastic blades. 

Dimensions: SVs'sq. x fdeep. 

Mfr — Tobishi#U9201B 

Item #10960 S7.95 RFE 

1" Standard — 
Contains 7 metal blades. 
Mfr — Rotron#SU2A1 

Item #5970 $7.95 New 



Call or write with any 
other requirements. . . 



GELL CELL/LEAD 
ACID BATTERIES.. 

Rechargeable: 

Used for solar 
energy storage, \ 
alarm systems, 
model boats, 
planes, cars, 
trains... 

6V @ 4.0AH 

Dim: 4"H x 2&/,"W x H/.'D. 

Major manufacturers. 

Item #15757 $7.95 
6V <8> 9.5AH 

Dim: 5Vj"H x *Vi"Wx 2s/a'D. 
Mfr - Elpower 
Item #7039 $14.95 



51/4" FULL-HEIGHT 
DISK DRIVE 

UBim 

Compatl 




48 TPt.40 Track, 

Double Side/Double Density 

Tandon #TM 100-2 or equiv. 

Item #7928 $79.00 New 
2 for $150.00 New 



12/24VDC 
MUFFIN® TYPE FAN 

55/1Q0CFM 




1-THIN; 

5 plastic blades with feathered 
edges. 8W. Can be mounted for 
blowing or exhaust. Aluminum 
housing. Brushless, bait-bear- 
ing type. Mfr: - Centaur, 
#CUDC24K4-601 
Item #8541 New - $19.95 



TTL MONITORS. 

HI-RES.. 

(Open 

Frame) 




12"- High Resolution 

12VDC, green phosphor. Sub- 
assemblies, CRT, board & trans- 
former included. Comes with 
hook-up diagram. 

Item #5811 New - $19.95 
15" Data Display/Monitor Kit 
Alphanumeric ^graphics display. 
Green phosphor. Input power rep. 
24VDC. Bandwidth: 22-72Khz. Con- 
sists of 2 subassemblies (monitor 
& boardl. Hook-up diagram incl. 
Walls Gardnsr#15V7025 

Item #16171 New -$24.95 



3Vz" MICROFLOPPY 

DISK 

DRIVE 




1 Mb (unformatted], 135 TPI, 3 ms. 
access time. Power require- 
ments: 4-12, +5 volts. Removed 
from operational computers — 

TESTED — UKENEWI 
Mfr— NEC, model FD1035 

Item #17171 $79.00 ea, 
2for$150.00 



5V«" 1,2Mb. 

HALF-HEIGHT 

FLOPPY 

DISK »*» mi 

DRIVE 



IB 



IBM* AT Compatible. 
48/36 TPI, 1.2 Mb, 
Double sided, high density; 
160 tracks. Mfr — Panasonic 

#JU-475 
Item #10005 Wire -$109.95 



INDOOR/OUTDOOR 

MULTI-PURPOSE 

SPEAKER 

40W. 8 Ohm 



Ideal for use • 

in siren and 

marine applies- ij* 

tions. 40 watts 
nominal input, 

8 ohm impedance. Frequency 
range: 400-13,000, Extra heavy- 
duty plastic casing, weather- 
proof and weather resistant; 
swivel bracket. Dim,: 11" x6V 2 * 
Mfr-#HS-12S8P 
Item #19617 Wew -$29.95 



ADJUSTABLE 
POWER SUPPLY 

- 16VDC 




Input: 120VAC/60HZ., .6 A. Output: 
variable, Q.16V, 16VDC mex.r3 
4.0 A. UL approved: thermally pro- 
tected. Has 'on/off indicator light 
& front panel mtd. polarized jack. 
Perfect for use w/vsriable speed 
motors, fans, toys, etc. 
Dim.: 6%" W x 33/,- h x 3Vj"deap 
Mfr - Black & Decker #9821 

Item #19585 New - S14.95 



HIGH POWER 

SWITCHING 

POWER 

SUPPLIES 




DC Output: +5V @ 1SA 
-5V@2.5A 
+12V@2.5A 
Input 115/230VAC,50,60Hz. 
Dim:13'Lx4V 2 "Wx1Vi*H 
Mfr — Sola #39-139 . 
Item #17210 Wew - $29.95 




DC Output: +5V @ 3A 

+12V@500ma. 
-12V @ 200 ma. 
+24V @ 2.0 A. 

Input: 11 5/2 30 VAC. 50/60H!. 

Dimensions: 83/," x 4'/,* x 2"H. 

Mfr— Power Systems #PS1547 
Item #16535 $19.95 



. . We carry a complete tine of Computer 
& Game Accessories and Equipment! 




COLECOVISION 
Accessories... 

EXPANSION MODULE #2 

Play arcade quality driving £1 rac- 
ing games on your Co/eeoV7s/on. 
Incl- Turbo cartridge. 

Item #13146 Wew - $39.95 
ROLLER CONTROLLER 
Gives full 360<*game control. HI- 
speed action of an arcade. Can be 
used wAhe Adam. Incl. Slither 
cartridge. 

Item #13147 New - $39.95 
SUPER ACTION 
CONTROLLER SET 
Gives you indiv. control of 4+ on 
screen players. Includes Baseball 
cartridge. 

Item #13148 Wew - $39.95 



RECORDING TAPE 
7 V/ Reel, 2400 ft. 




t/4 Mil. Bulk erased. Major mfrs.: 
Ampex, Scotch, etc. Item #6711. 

15 reels for $9.95 



HIGH-RESOLUTION 

INSTRUMENTATION 

TAPE 



1/2" tape on 

14" reels; 

S200Vreel. 

Wide band, 

highly con- 

ductlve tape. 

w/magnelie 

oxide surface 

Imakes it ultras mooth for chart- 

wave recording). Orig. used in 

gov't & other critical instrument 

applications. Standard hub size. 

Mfr - Scotch/Am pax #890/892 

liu-:. "176E6 $8.95 ea. 

2 for $16.00 



MECHANICAL 
KEYBOARDS... 




48-KEY - Timex Z81/1000 
Item #6712 New - $5.95 

75-KEY - Timex or Adam 

For computer upgrado- 

Item #7429 New - $5.95 

66-KEY - Commodore C-16 
Item #9394 Wew - $5.95 



COPPER-CLAD 
PRINTED 
CIRCUIT BOARD 

(Double-Sided) 




Glass coated, epoxy laminated 
1 oi. Double sided, .022" thick 
Dimensions: 24" L x 18.5" H 
Item #13606 

3 sheets / $9.95 



COMPUTER/GAME 
ADAPTERS... 



^ 




COMMODORE 64 



DC Output: 5VDC @ 7.5W 
andSVAC @ 6.7VA 
Input: 117VAC, 50/SOHi. 
Commodore #310157-02 Iblack) 
Item #19315 Wew- $14.95 



COLECOVISION 



DC Output: +5VDC @ 9 A 
-5VDC@.1A 
+12VDC @ 3A 
Input 120VAC/60HZ., .25A 
Co/eco#55416(blacH 

Item #1882 Wew - $4.95 



COMMODORE C16 



DC Output: 9.5V @ 1A. 
Input: 115VAC„50/60Hi. 
Commodore #2 51 539-0 1/02 
(black) 

Item #9393 New - $4.95 
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"The First Source" — for electromechanical & electronic 
equipment and components — AMERICAN DESIGN COMPONENTS! 



EGA COLOR MONITORS. 
25 KHz — 

High <JwSB 

Resolution... ^** VL. 

Operates 

ideal lv with 

the ATI Wonder 

Card . Perfect for 

text. CAD & other 

graphics. 8-color display. Scanning Iraq. 

to 25KHz. Std. Hi-Res,: 300 x 560. 752 x 

410. Input: 1 10/220V", 50/60HZ., 75W. Mtd. 

in metal chassis. (Hook-up diagram Incl.) 

Mfr — Hitachi #CD 12 15-DTL 

(TESTED — UKENEWU 
12" — Item #18059 ... $129.00 
14~ — Item #18599 ... $149.00 




ANTI-GLARE SCREENS. 

Glare & 




IBM PC 

Monochrome Item«92i5 

IBM PC Color item MS216 

AT&T Monochrome Item ngz23 

APPLE Macintosh Item *1922S 

COMPAQ Portable item #19226 

New - $8.95 ea.: 2 for $15.00 



• • • 

3-Way Hi-Fi 

MINI SPEAKER 
SYSTEM... 

30-50 Watts, 
8 Ohm. 
50-20,000 Hz 



******* 




Cabinet finish: 

heavy-duty aluminum — Black. 

Dimensions^ 7" H x 5"W x 4* deep. 

Ideal for use where space is limited. Comes with 

hang-on mounting brackets. Model # SB- 100 

Item #19314 Special Price! $69.00/Pair-/Vflw 

• •••••••* 



TIMEX-SINCLAIR... 

2040 
/\ PRINTER 





EXTERNAL 
DISK DRIVE 
CHASSIS 



With 

sow 

power 

supply 

(fan cooled). 

Can accommodate: 

2 ful l-ht. drives our item #7928 

2 floppy drives #1904 

1 herd drive & 1 (loppy « #13250 

Input: 115/230V, 50/60 Hi. 
Ortg. for Burroughs computer. 
Dim.: 11'WxS'Hx 12"deep 

Item #14541 $59.50 




32-column - compatible with any 
of the Timex-Sinclair computers, 
as well as our PC8300 Computer. 
Uses standard 4 V?" thermal paper. 

Item #15851 New - $39.95 



SMART WATCH 

DS1216i 




DS1216 is a 28-pin, S'-widedip 
socket w/built-in CMOS watch 
function. Non-volatile RAM con- 
troller & lithium energy source. 
Accepts either 24-pin 2K x 8 or 28- 
pin 8K x 8 CMOS static RAM. 
Communication w/Smart Watch 
function is established by pattern 
recognition on a serial bit stream 
of 64 bits on D.O. Mfr — Dallas 
Semiconductor 
Item #15939 New -$29.95 



VOICE- ACTIVATED 

SWITCH 

Activotf 
'on' w 'off' 
with the 
sound of 
your voks, 
a whistle 
or clao... " 
Ideal for robotics, lights, * 
etc Turns on wrthe first sound 61 
off w/the second. Solid-slate units 
w/adjust. sens, control & pick-up 
microphone attached to PC board. 
Dim.: VI f x 3 Vu" x '/,". VOX in- 
put: 6-9VDC: can he used w/any 
standard battery. Item #16440. 

3 switches I $9.95 




MAGNIFYING 

LAMP 




Multi-position, 30", 
completely adjustable <^i;. 
swing arm with 3-wey * 
metal C-clamp. Has 4* diopter 
magnifying lens, w/ruler. Porce- 
lain lamp socket St on/off switch; 
uses up to a 60W bulb. Color- 
beige. UL listed. 
Item #13136 New - $24.95 



INTEGRATED CIRCUITS. . . 

- STATIC RAMS - 

2114„ .1024 x 4 [4S0risl $ ,95 HMG1 16LP-3...2Q48 X S (150ml ....I1 1.00 

2148-S5 £J3 KMB1 16LP-4...2Q49 X 3 litWml 10,00 

2148 1024 X 4 (45ol) T49 $1 4TP _ —_ iS5 

21S7S-45.„_ 

2l02L-a 



.3.35 6147P-6,, 



_ 1.80 6514., 



...3.40 



4116-200 16,385 X 1 

4116-250 16.384x1 

4184-1 SO 55.538x1 

TMS4164 65.538X 1 



3708.. 



2716 2048x8 

TMS2532 ...4096x3 

2732.... 4096x8 

2732A-25 ,.4096xB 

27C64.. 8192 X 8 

2764... 8192 X 3 

2764A-25 8192 X 3 



- MICROPROCESSORS - 

...S5.S0 88003.8 S S.95 e$020RC18 S199.00 

...S.S0 SSOOOP-IO 13.50 68861 RC1 2 146.00 

...3.75 68000P-16..... .20.00 R80288-6 £5.00 

- DYNAMIC RAMS - 

[200nsl 1 .69 TMS4416 16,384 X 4 tlEOnsI .112.00 

1250ns) 49 4.454-150 55.536 X 4 [I50nsl ...15.00 

(150m] 1.25 8113 18.334 X 1 (120nsl .43 

(150m} 2.25 41256-150.^52,144 X 1 [150ml ...15.00 

— EPROMS — 

(450ml .£ 4.95 2764-250 8192 X 3 (260ns) ..63.56 

<450ml 3.49 MCM687S6 8192 x 9 1350ml ...15.95 

[450 ml 5.95 27 I2SA-25 ...16,384 x B i JSOnsl 5.00 

<450ml 3.95 3 7 1 28- 250 .... 1 6,38 4 * B i 2 50r.j I .....425 

[250ml 3.95 27C266 32,766 X 8 1250m) ... .7.95 

27512 .65,536 X 8 1 2S0m] ...1 1. 55 

. .7.00 



.1024x8 



LHM02CN SS.35 

LM10CLH 2.SS 

LH0O7O-OH 3.65 

TL071CP .S3 

TL072CP „,...71 

LM301N .32 

LM307N At 

LM310N - 1.16 

LM311N .41 

LM317K Z.B5 

LM317LZ ...62 

LM317MP AJ 

LM317T _ SO 

LM318N 1.07 

LM319N 1.07 

LM324N 35 

U4334Z 1.07 

LM336Z St 

LM337MP 1.03 

LM337T 1.34 

U4336K 3.5S 

L.M339N M 

LP347N to 

Urt348N __„*2 

LM3S0K 3.SS 

LP353N „...J3: 

LP35SN „_„•» 

LM358N M 

LM380N .80 

LM380N-B .98 

LM3S1N 1.16 

LM333T..... 134 

LM3652 1.70 

U43B6N-4 „....*) 

LM389N .90 

LM393N .41 

LM399N _ilS 

U411CN .71 

TL494CN „1.7S 

TL496CP -...1.34 



{256ml 4.95 

1 450ml 2.95 27 CI 28-26 

1250ns) 3.55 

— LINEAR — 

TL497ACW S1.S7 

NE5S5V _ 28 

XR-L556 62 

LM556H _ 53 

NE658N 1.07 

NE664K 1.75 

LM565N 90 

UM566CN 1.25 

LM567V ^0 

NE570N 224 

NE571N 1.75 

NE592N 60 

LM748CN 53 

DS8T28N 1.57 

LM1456V 1.75 

LM1458N 44 

LM1483N 65 

LM1496N 90 

LM1B99N 1.43 

UI.N20O3A 90 

DS26L631CN 1,34 

DS261.532CN 1,34 

LM390IN 53 

LM2903N.™ S3 

LM2607N. 1.75 

LM3S17N -.,1.39 

LM291J.14N 1.34 

LM3331CT 1.07 

MC3346P.. SO 

MC3486 1.34 

MC3487 1.34 

SG3534 1.75 

LM3900N 63 

LM3914N .,..,., .,,.1,75 

RC4136N,,.. 60 

RC415NB .80 

RC41S3NBIDEI .2.65 

7S05K .1.21 

7812K Ml 

781SK 121 



781 9K - Jl.il 

7824K _ .131 

7805T 44 







7818T 








78S40 _.. 


-„„..„1.75 
121 












121 










7905T 

791IT 

791BT 


_,.S3 

— S3 






79L13AC. — 

U=13301N.„,. 

LM13600N 

LM1889 


,„. ...53 

,,2.33 

1.D7 

1.86 














75123N 


1.34 


7513BN 


2,65 


75154N 


1.25 




.S3 


75451CN 

754S3CN 


.4* 

....44 






75473 

7S493N 


SO 

, 71 


78477 


2.55 



— INTEGRATED CIRCUITS — SEMICONDUCTORS — CAPACITORS — CONNECTORS — 
— DISK DRIVES — MONITORS — POWER SUPPLIES — OPTO ELECTRONICS — 



CRYSTALS 

...$1.75 ea 

{Microprocessor 
HC-18U) 




Mhi. 


Item No, 


1.8432..,. 


7915 


3. 579 545 


12361 


3.6S64,,,. 


13501 


4.0. 


7045 


4.32 


13041 


4.9152.... 


13E6E 


5.0 


13043 


5.0688.... 


.......6786 


6,0 


12362 


6.144 


13226 


7.3728,.,. 


13502 


8.0 


1957 


10,0 


17727 



Mhi 
10.738635 

12.0 


Item No 

1953 

7920 


14.31818 
16.0 


7359 
13425 


18.0 
18.432 , 

19.6608... 


13617 

13227 

12112 


20.0 


12360 


24.0 

32.768 


18005 

13911 


48.0 
64.0 
122.665... 


.7389 

17238 

7037 



PROTOTYPING 
DEVICE w/EPROM 
INTERFACE — {Z8603) 

Complete microcomputer 




2Kb ROM; 128 byies RAM; 32^0 Nrtes; 
up To 62Kb add Tessa bis extern, space 
ea.; 144 byte reg. file;. l24G.P.re£.; 
4 l/C port reg.; 16 siaius & conin reg; 
Full duplex UART, 2 prog ram, 3-bit 
counterAimers On-chip oscill, accepts 
crystal or external clock drive; 1,6V 
pOwEr supply. TTL com pat. 

Item #18515 $24.95 



STEPPING MOTORS 
for ROBOTICS.,, 

Precision steppers with 
increments from 1 to 7.5&> 
Speeds up to 5,000 steps. 



No, 



St6p DC Torque 

Aug Tc VolMgo oz/in. Type 




t. & P*rt No. Lm en s ion s Fig 



5275 VBw 

7G30 1.B« 

16410 1.8k 

16406 3.8k 

7014 T.&oa 

*Grarn$perCrn. 



1.6 


72 


PM2S) 


Superior 
MO61-FF.0201B 


3.0 


200 


PM 


Superior 
MO92-FT-402 


12.0 


700* 


PM 


Applied Motion 
4*17-839 


12.0 


.700* 


PM 


Applied Motion 
4017-838 


12 


900* 


PM 


Mitsubishi 
56SI-25DAVA 



2"Lx2VlJ'<.>!2VH 1 

2-LxIVttlB.KiVH 1 

1Vsq,n1V,"D 2 

IVsq.ilVD 2 

2Vj"sn.x1-D 3 



S19.95 u. 

2 for 137.50 
S34.50 tn. 
2forS59.50 

S9.95 ea, 
2 for t1 4.35 

S9.95 ee. 
2 for 61 4.95 
S10.95ea. 
2 for SI 9.95 



IC SOCKETS 

Low Profile 



Aft 



AMERICAN DESIGN COMPONENTS, 62 JOSEPH 

YES! Please send me the following items — □ 



Pins IHM* Price 

8 13518 S .11 

H 7350 ...............12 

16 7354 13 

18 13694 15 

20 7353 18 

22 16875 19 

24 _ .....1230 20 

28 12865 22 

40 7351 30 

64 16169 1.75 



68-Pin Leader I ess 
Chip Carrier Socket 

Fits; 80186, 80188, 80286 ICs and morel 
Item #18283 $5.75 ea.; 2 for $10.00 



Item 
No. 


How 
Many? 


Description 


Price 


Total 




















































f -~^^ Stripping & handling: we shi] 
/ *T~~--^ otherwise specified. Add S3- plus 
/ ^3tt c ^^V - "--^ Canw&tc S3 plus P.O. cost. 


Tout 




UPS unless 

lOKoftotil. 
Charge onlv. 




/ *Vj«. yprjl* 7 Sale* Tax EN.J. residents only. 

^~-i?*l'ert, '"e/jf / P |M! e »dd 5* of null 

^~~^i^tfec'/ OHDEfl TOTAL 







STREET, MOONACHIE, N.J. 07074 

My check or money order is enclosed. 

Chargemycreditcard. 

Q Visa □ Master Card D Am ex 



MINIMUM 

ORDER 

S15. 

RE-1188 



Card No, 




Exp. Date 


Signature 


Telephone: Area Code 


Number 


Name 


Address 


Cfty 


State 


Zip 



Alt inquiries and free catalog requests— call 1201) 939-J7tO. 



For all phone orders, call TOLL FREE 800-524-0809. in New Jersey call (201) 933-27 W, 



o 
< 

m 
oo 
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MbpI Onjir EJ*clTonics-Worldhwldt 



n Bjg 



ELECTRONICS 



Mail-Order Electronics 

24 HOUR ORDER HOTLINE ALL OTHER INQUIRIES [7AM-5PM PST) 



iU^vr^vrYi 



^F^iTTTrT 



NEC V2Q St V3Q CHIPS 

Replace 1hc EOBB <h- 8Q&6 in Tour IBM PC and 
Pari No Increase Rt SpMd by u a to 30% F PrKe 

UPO70 108-5 ismhm vinculo S 7.49 

UPD70108-S iimhzi vm CKip, S10.75 

UPO70108-10 iiOMHiiviocwp $14.95 

UPD70 i 1 6-8 uhhi) V30 chip $ 1 1 .95 

UPD70116-10 (I0MHJ1V30CWP $19.95 



74QO 



Part Ho. 


i-g 


1D+ 


7400. . . . 


... -29 


.19 


7402 


.. . .29 


.19 


7404. 


... .29 


,19 


7405 


. . 35 


.25 


740G 


...39 


1>9 


7407. . . 


...39 


.29 


740B. . . 


... 35 


25 


7410. . . . 


... S3 


.19 


7414. . 


...AS 


39 


7416. 


... 35 


.25 


7417 


. . as 


2* 


7420. 


... 29 


.19 


7430 


... 39 


1H 


7432 


... 39 


.29 


743a 


... 39 


.29 


7442. 


... .49 


as 


7445. 


... .78 


tm 


7446. . . . . 


. .. .69 


.79 


7447 


39 


79 


7446. 


. . . 1.95 


tR5 


7472 


.. 39 


.29 


7473. 


... 39 


39 


7474. . . . 


... 39 


29 


7475. 


... .49 


.39 



Part No. 



7485. 69 

74B6. 45 

7489. 1.95 

7490. .49 

7493. 45 

74121 30 

74123 .49 

74125 .55 

74126. J55 

74143 4.95 

74150, 135 

74154 ., 1.35 

74158. 1.49 

74173 .79 

74 1 74 j59 

74175. 29 

74176. .79 

74161 1.95 

74139, is5 

74193. .79 

74196. 1415 

74221 .99 

74273. 1.95 

74355. 59 

74367. . . 59 



.59 
35 
1.85 
39 
35 
29 
39 
45 
.45 
465 
125 
1.25 
139 
59 
.49 
.49 
.69 
155 
155 



1.85 
.49 



7flLS 



74LS00. . . 

74LS02. . 
74LS04, . 
74L505. . . 
74LS06. . , 
74LS07. . 
74LSOB. . . 
74LS10. . . 
74LS14. . 
74LS27. . 
74LS30. . 
74L532. . . 
74LS42. . 
74L&47. . . 
74LS73. . 
74LS74, . 
74LS75. . . 
74LS76. . . 
74LS85. 
74LS86. . 
74LS90. . 
74LS93. , . 
74LS1 23. . 
74LS125. . 
74LS138. . 
74LS1 39. . 
74LS1 54. . 
74L51 57. . 
74LS1 58 . 
74LS163 . 
74LS164. . 



35 
29 



49 
.69 



39 
59 



.49 
1.19 



74S/RROMS 



74SOO. 

74S04. 

74SOS. 

74S10. . 

74S32- 

74S74. 

74S6S. 

74SS6 

74S124 

74S174. . 

74S175, 



. .25 
29 
25 
39 
29 
39 
. 29 
. 1.49 
49 



74L5165. . 
74LS166 . 
74LS173. 
74LS174.. 
74LS175 . 
74LS189.. 
74LS19I . 
74LS1S3 
74L5221.. 
74LS24Q . 
74LS243. . 
74LS244. . 
74LS245 
74LS259. . 
74LS273 

;.i. '';:■ .■ . 
74LS322. - 
741 S305 
74LS366 . 
74LS367. . 
74LS363 
74LS373. . 
74LS374. . 
74LS393 
74L5590 
7JLS624 , 
74LS629 . 
74LS640. . 

.'.-.. SMS 
74LS670. . 
74L5&63. . 



. .75 
, 39 
39 
. 39 
. 39 
. 3.95 
, 39 
. .69 
. .69 



. ,59 
. .79 
. .99 
, .89 
. .49 
.3.49 
. .49 
. .49 
. 49 
. .49 
. .79 
. .79 
. .89 
. 5.95 
. 1.95 
.2.49 
1.09 
. 1.09 
. .99 



7451 68". 

74S189. 

74S196.. 

745240 

74S244 

74S253. 

74S2S7-, 

74S25S*. 

74S373. . 

745374. . 

74S472'. 



1.49 

1.49 

t.4g 

139 

, 1.19 

. J59 

1.49 

. 1.49 

. 1.49 

. 1.49 

.2.95 



74F 



74FOO 
74F04. ... . 


.25 

.25 

35 
.25 
35 


74F139. . . 


59 


74FQ8L 

74F.0 
74F32. 


74F19& T 

7-4F24Q. 

74F244. 

74F253. . 

74F373L 

7-1 F 3 7-1 


2,35 

69 

69 


74FS6. 

74|F13a 


30 
39 


.79 

79 



CD— CMOS 



CD4001 


. .19 


CD407B. 


59 


CD400& 


59 


CD4081 


.... 22 






CD4062 

CD4093. 




CD40I3 


29 


.... 35 


CD4016. 


29 


CD4094 


39 


CD4C1 7 


.49 


CD40103. 


. . , t.49 


CD4013 


59 


CD40107 


. .49 




59 






CD4024 


.45 


CD4511 


.... ,69 


CD4027 


55 


CD4520. 


75 






CD4522... 


.... -79 


CD4040...... 


.65 


CCU538 


.... .79 


C04049. 


29 


CD4541... 


. . .69 






CD4543. 

C04553 


.79 


CD4051 


59 


OD4C152. . . 


. . . .59 






CD4063. 


1.49 


CD4559 

CD4556 


755 
1.95 






CD4S83 


... 59 


CD4Q69 


. . .19 


C04SS4 


... .49 


CD407O. . . . 


. . 25 


C045S5, 


59 


CD4071 


. ... 22 


MCI4411:R... 


755 


CD4072. . 


32 


MC14490P. . . 


449 



79 
29 
39 
29 
3.85 
.49 
.59 
.59 



59 



339 
39 



39 
.69 
69 

.79 
535 
165 
239 

.99 



MICROPROCESSOR COMPONENTS 



MISCELUNtfJUS CHIPS 

Part No. Price 



D765AC 3.95 

WD921& 395 

ZaO. ZEOfl. ZSOB SERIES 

ZBO 1.19 

ZSOCTC 139 

ZBO-PH) ..139 


zeoA-crc. 

Z80A-GART. . . . 

3B0A-PKJ. 

ZSOA-SfO/O. 


... 1 .55 
495 
1-59 
3.95 


ZBOB-CTC 3l95 

ZBOB-F1Q 395 

fi50D.6900 6SO0OSER. 

6S02 2.65 

65CC2{CMOS) 7.75 














GSCB02<CMQS] 


1595 










&921 


. , . 1.75 



6500/6800/68000 Cent. 
Part No. Price 



















KtCBflOOOU. 9.95 

MC6Q0O0UO 11.95 

MC6&O10L1O. 44.95 

MC6eO?0fiC12& 99.95 

8000 SERIES 
©031. 77^:,- .... 3fl5 














flOSOA. 

BOQ5A. 


235 
2,49 


BOB6-2L 

S037(5MH?J 
9OS7-1(l0MHi> 
80B7-2{BMHz r . . 


6.95 

9995 

.229.95 

1 59.95 


8038-2. 


6.95 


8155 


2.49 














5224. . . 


235 



1.75 
. 455 
.5.95 
. 159 

. 1.95 
. 3.95 
,255 



8243.. 

8250A. 

6250B (For IBM) . 

8251A. 

8253-5. 

5254- .-. 

S25SA-5, 

8269-6 225 

8272. 395 

8279-5. 255 

8741 9.95 

8742 19.95 

8748 (25V) 755 

8748H 1HM05) (7 IVt . . . 9.95 

8749 595 

8751 Ui-JkKi.... 39.95 
8751 H 13.5-t2MKr> . . 44.95 

8755 13.95 

DATA ACQUISITION 

ADC08.04i_CN 2.7S 

ADCO&OBCCN 5.95 

ADC0809CCN - 3.69 

ADC120SCCJ.1 .. 19.95 
DACOBOHLC-N 1.75 

DACiaaat-CN. . 5.85 

A.V-3-10t5D . . . . 4.95 
AY-5-1013A . .. 1.95 



MICROPROCESSOR SALE! 

Part Ho Pnt* 

8052AHBASIC CPU w/BASIC Interpreter $24.95 

MC68008L8 32-Bit MPU (8-Bit Data Bus) $9.95 

MC68701 8-Bit EPROM Microcomputer, $14.95 

MC68705P3S 8-Bit EPROM Microcomputer. $9.95 

MC68705U3S 8-Bit EPROM Microcomputer, $10.95 

80286-10 16-Bit Hi Performance MPU. . . $69.95 

80287-8 Math Co-processor (8MHz) $244.95 

80287-10 Math Co-processor (10MHz) $309.95 

80387-16 Math Co-proc. (1 6MHz) chid array . . . $474.95 

80387-20 Math Co-proc.(20MHz)GHiD array. ..$749.95 



MaO SERIES Cdnt. 
Pin No. Prke 

6226 155 

5237-5 4.25 



Part No. 



- DYNAMIC R«m5- 



■4116-15 
4125-20 
'4164-100 
■4164-120 
■4164-150 
■4 1 6J ?rx 
■TMS4416-12 
■41256-80 
■41256-100 
■41256-120 
■41256-150 
'41464-16 
'511OO0P-10 
■514256P-10 



16384 n 1 
131^72> 1 
65536 X 1 
65536 X 1 
65.536 x 1 
65,536 X 1 
16,364X4 
262,144 x 1 
262,144 x l 
262,144x1 
262,144 x 1 
65l536x4 



(1 SOna) 159 

(2C&HS) (hooftakl 3-25 

dOOra) 349 

(120ns). 2.95 

(1 sore) 259 

(200ns). 1.75 

{120ns) 7.75 

(Bona) 13/19 

<100ns) 1249 

{120ns) 11.95 

(15*15) 11.49 

{150ns) (4464) 10.95 

1,046576x1 (lOOns) 1 Meg 3995 

262,144x4 (100ns) 1 Meg. 5955 

STATIC RAMS 

•2016-12 2048x8 (120ns) 4.49 

2015-15 2043 x 8 (45ns) .... 6.95 

2102 1024x1 (350ns) 59 

2114N 1024x4 (450ns) .99 

2114N-2L 1024x4 (2O0ns) Low POwef 1.49 

21C14 1024x4 (200na) (CMOS) ,49 

5101 256x4 (450ns) (CMOS) 295 

■6116P-3 2046X8 (150ns) (CMOS) 4.19 

■6116LP-3 2046x8 (150ns) LP CMOS . . .599 

'6264LP-12 8192x6 ( 1 20ns) LP CMOS. 10.49 

■6264P-15 8192x8 [ 1 50ns) (CMOS) 755 

■6264LP-15 8192x8 (150ns) LPCMOS 1025 

6514 1024x4 £350ns) (CMOS) .3.75 

■43256-1 5L 32768 X 8 (1 50ns) Low Power. . . . 13-95 

■6225SLP-12 32,768 X 8 (120ns) LPCMOS ... 1695 



1MS2SI6 2048 X 8 (450ns) 25V 6.95 

TMS2532 4096 X 8 (450ns) 25V. 5.95 

■nM52532A 4096x8 (450ns)21V. .4.49 

TWS2564 8192 X 8 (450ns) 25V 695 

TMS2716 2048 X 8 (460ns) 3 ^Ajliaye. 6.95 

1702A 256x8 (Ips) 455 

2709 1024x6 (450ns) 655 

2716 2046X8 (450ns) 25V 375 

2716-1 2046x6 (350ns) 2SV. ... , 455 

27C16 2046x8 (450ns) 25V (CMOS) 455 

2732 4096 x 8 (450ns) 25V 395 

2732A-20 4096 x 8 (200ns) 21 V. 455 

2732A-25 4096 X a (2SOns)21V. 3.95 

27C32 4098x8 (450ns> 25V (CMOS). -. 4,95 

2764-20 6192x8 1200ns) 21V. 4.25 

2764-25 8192X8 (250ns) 21V. 3.59 

2764A-25 6192x8 (250nsM26V. 369 

2764.45 8192x8 (450ns) 21V 359 

27C64-15 8192x8 (1 50ns) 1 2.5V (CMOS) ... 695 

27128-20 16584x8 (200ns) 3 IV. 695 

27126-25 1 6,364 X 8 (250ns) 21V. 5.96 

27128A-25 1 65B4 x 8 (250ns) 1 25V, , 5.25 

27C126-25 16364x8 (250ns) 21V (CMOS).. .. 555 

27255-20 32.768 X 8 (200ns) 1 25V. . . 6,95 

27256-25 32.768 x 8 (250ns) 1 2.5V- 5.49 

27C256-25 32.768x8 (250ns) 1 2.5V (CMOS) .655 

27512-20 65,536 x 8 (200ns) 125V. 10.95 

27512-25 65.536 x 8 (250ns) 125V 955 



COMMODORE CHIPS 



Pari No. 


Prx* 


LAG570L 


..9.95 


VMD1770, 


-.655 


SI3052P. 


.. 155 


6504A- 


. . 1,19 


6S07. 


. , 2.95 


6510 


.1295 


6525 


..455 


6528 


.1495 


6545-1 


.356 






6567 


. 2495 


6569 


. 15.95 






6581 (12V) 


. 1255 


6582 (9V) 


. 14.95 


8502 


. . 7.95 






6564 


, . 4.95 


6556. 


. . 9.95 


8701 


995 


B721 




8722. 


. 1355 


■251104-04. 


. 12.95 






318018-03 


. 12,95 


318019-03 


. 1295 


318020-04. 


. 12.95 


325302-01 


. 14.95 


325572-01 


. 17 95 


■82S100PLA" 


1 5 95 


901225-01 


. 1555 


901226431 


. 1 5.95 


901227-03 


. 1555 


901229-05 


. 1555 


'No spcgs. available 


"Note: 62S1O0PLA = 


U17 IC-64) 





281 6A-25 2048 x 8 (250ns) 5V Read/Vvrtte, . . 625 

281 7 A 2048x8 (350ns) 5V HBnfl/Wht*, ... 7.96 

2365 A-30 6192x8 (300ns) 5V FteactfWnte. . . 9.95 

52B13(21V) 2048x8 (350nsi 5V Read Only 1.49 



74C0O 


?9 


74C174 


1) 


74012 


a 


74CI7S. 


. A» 


74C34 


29 


74(221. 


.1.79 


•4CJJ8 


73 


74C240 . 


.1.19 


7401 D 


IS 


74C!4t. 


.1.79 


74014 


.49 


74C373. 


1.9b 


74(37 


79 


74(374 . 


.195 


74CI4 . 


.49 


74C91Z. 


.75S 


7<CE 


i 19 


74C91S 


■ :»■ 


74CSC 


29 


741370 


49i 


JtCSS 


3X> 


74C9U 


i V 


J4CJ0 


93 


74C9J2 


:■, 19 


74CIM 


.755 


74(^73 


:; 99 


74CIO 


M 


74C3J5 


549 



MISC. COMPONENTS 

TANTALUM CAPACITORS 

VM.1IH 4.7 u r e 35V. . . . .4! 

1M6S/35 6.B u r«3W 4( 

mWQS t0i,(6 35V 5! 



TMIOS InlKSSV. 
THIJ3S tf1«35V. 
TWjni !7„le35V 



POTENTIOMETERS 

! (msBl c*TO imo ipn rmrM TBI. SOOn, IX. 7K 

SK, MR JDK. S3K. I0JK. MUi. l«EG 

43PXX '. Mi 15 ten .99 | 63FXX '. Win l Tun ,8S 



PN7377 . 

2H7227A. 

3HVH. . . 



TRANSISTORS AND DIODES 



F4I7M7 
2X4401. 

IN.'7I 
1N79I. 



iimom i: 

1N4149 Di 

1744735 2! 

C135BI . . 4! 



SWITCHES 

JMT123sP0lfJn4>i 1.191 206-8 STOt 16pn w 129 
MEOZI Sim0)-0"0i1.19| MS 1 02 SPST Mamrw .39 

D-SUB CONNECTORS 

DB25P Ma, 25-ain .69 DB2SS Ftnalc. 2S.im .75 

LEDS 

13 I XC555YII^ftlkw 17 

17 K05fiCTI^.a?af(H>i3 17 



XC556R 1 1 >., Rea . . 
XCSS«T1 l ..GilHl . 



IC SOCKETS 



aLP 

14LP. 
16LP. 
24LP. 
23LP. 

40LP. 



Wire wrap (GoM) LiMI 42 

SWW. 59 

I4VW* , .65 

I6WW 59 

24WW. 1.19 

2BWW 1.39 

40WW 1.S9 



Mhr&l Studart (6oM A Dnl 1 HMiar rlw SMtej Uto flwH4M* 

74HC HI-SPEED CMOS 



fVt No, 


Price 


Part No. 
74HC1 75 


PriM 


74HCOQ. 


.9 


. .. 59 


74HC02. 


19 


74HC221 


. . , .69 


?4HC04 


19 


74HC240 


G9 


74HC03. .., . . 


19 


74HC244 


79 


74HC10 


-2S 


74HC245 


79 










74HC30. . . , . . 


25 


74HC259 


49 


74HC32 




74HC273 

74HC373 




74HC74 


. .29 


69 


74HC7Sr 


.35 


74HC374 


. , . .69 


74HC76. 


55 


74HC595. 


129 


74HOS5 , , . . 


55 


74HCSM 


1.49 


74HC8G. . 


.3S 


74HC943 


6.95 


7^HC123 


88 


74HC4040. 


69 


74HC12S 


.49 


74HC4049. 


39 


74JHC332 


.49 


74HC4050. 


39 


74HG138 


45 


74HC4060..... 


.99 


74HC139 


45 


74HC4511 


.. 1.19 


74HC154 


1 .49 


74HC4514 


.. .1.79 


74HC163 


.48 


74HC4538.... 


. 1.19 


74HC174 


59 


74KC4543. 


1.19 



74HCT 


— CMOSTTL 


74HCT0O, . 


17 


74HCT339 


.39 


74HCTO2 


.17 


74HCI157. . . . 


29 


74HCT04 


.19 


74HCT174. . .. 


35 


74HCT06 


.17 


74HCT17!) 


39 


74HCT10. 


. .17 


74HCT240. ... 


... .69 


74HCT32. 


.18 


74HCT244. .... 


.. .59 


74HCT74. 


29 


74HCT245.... . 


.... .69 


74HCIS8 


25 


74HCT373. . . . 


. . .49 


.■•4H.-T-3! 


.39 


74HCT374. . 


.49 





LINEAR 




:.-.c:^-; 


1 95 


IVJ'S. 


3b 


TL074CN 


99 


LM148SN 


. 45 


TL0S4CN 


.. 89 


D514CSBN (CMOS) . 


.1 19 


AF100-1CN 


6 95 


LM1489N 


4S 






DS14CS9N (CMOSi 


t.t9 






IM1496M 


S» 






LU1671N 

LM1872N 


2.95 


LM317T. 


.65 


1 95 


LU3I9N 


1 29 


ULN2003* 


. .75 


LM323K 


3.49 


XP.22Q6 


.3.96 




... .35 


XB22I1 


?9S 


LM338K . 


.. .4 49 


XR27.43 


, t,95 






26LS29. 


.2.95 


LF347N 


.... 149 


26LS31 


99 


LM34SN 


. . 69 


26LS32 


. 59 


LH350T 


. . 2.95 


26LS33 


. 1.49 






LM2901N. . 


it 






LM2907N 


. t29 


LF355N . . . . 




LM2917K[Bpinj. . 
MC3419CL 


. 1.79 






395 


LF357M 

LM358N 

LM3&0N 

LM3S1N 

LM33DN-6 


59 

49 

155 

149 

99 


HC3J46N 

MC345QP. 

MC3470P. 

MC3471P. 

MC3479P. 


99 

. .49 

. 1,19 

.99 

3.95 






MC34B7P 


- .99 




1.09 






LM393H . . 


39 


(M390SN .. . 


1 25 


LM399H 


3 49 




69 


LF411CN. . 


. 79 






TL497ACN. 


1.49 

.99 






NE540H IC54CH). 


NE5532 . 


69 


KLilSV 


. . 29 




69 


KR1555 


69 


7S05K ILM340K-51 . 
7312H (LM340K-12) 


1.39 


LW556M 


45 


1.39 


f.E55BH 


79 


7B15KILM340K-151. 


159 


LM565N 


69 


7B05T I.LM340T-5) . 


.. 45 


IM567V 


75 


781 2T (L,M34DT-1?1 


. . .45 


ME592N 


.... 75 


7815T (LM3401-15) . 


. . .45 


LM741CN 


29 


7905K (LU330K-5) 


1.49 


LM747CN 


49 


7905T (LM320T-5I 


49 


HC1350P. . .. 


... 59 


75472. 


49 


MC1377P 


. 2.29 


75477 


1.29 


HC139SP . 


4 95 


MC145106P 


1.95 


LM1414N 


.99 


WC145406P . . . 


2.95 



PARTIAL LISTING 



OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! 

* RAM'S SUBJECT TO FREQUENT PRICE CHANGES 



CALL FOR QUANTITY DISCOUNTS 



CIRCLE 114 ON FREE INFORMATION CARD 



■M 



)©©©€>€>©©©€)©©©©€>©©©©®€>®€>©©€>©©€>© 

>w available... Jameco's NEW 1989 Catalog 

h 74 pages of Computer Peripherals, Components & More! ^^ingco^cil 



RS232 QUICK TESTER 



PP IB&I 



he QTSS quickly determines the proper RS232 
ohflg uration required to interlace two peripherals. 
imply slide the switches and determine by the 
EDs which configuration works best 
j-TSS $4&SS $29.95 

JAMECO SOLDERLESS 
BREADBOARD SOCKETS 




IE20 
IE21 
IE22 
IE23 

1E24 
JE25 
IE26 
1E27 



6V1X * 
3'j x 21. 

Bte x 21li 
6'j X 3'i 
GVi x 4^ 
6?i X 5*< 



200 

400 

S30 

830 

1.360 

1.660 

2.390 

3.220 



S 2.95 
S 4.95 
S 5.95 
S 7.95 
314.95 
S22.9S 
$27.95 
$37.95 




COMPUTER PERIPHERALS 

Jameco 

BM PC/XT/AT 

Compatible 

Motherboards 

- Award 
BIOS ROMs 
included JE1001 

JE1001 4-77/8MHZ [PC/XT) $ 89.95 

JE1002 4.77/1 OMHl (PC/XT) ... $1 09.95 
'JE1007 6/8/1 o/i2MHz (AT) $249.95 

'Limited Ouanljly Available 

Jameco 

Computer 
Power 
Protection jeiih 

JE1190 tower Base 
JE1191 

Jameco IBM PC/XT/AT 
Compatible Keyboards 



S29.95 

6-Outlet Power Strip $1 1 ,95 





JET 01 6 Pictured 
JE1015 Standard AT layout (XT/AT)., $59.95 
JE1 01 S Enhanced layout (XT/AT) . . . $69.95 

DATA BOOKS 

10-1100 NSC Linear Data BOOfc-Vol. I (&&) SI J. 95 

104200 NSC Linear Data Book-Vol II (86). ... $ 9.95 

104300 NSC Linear Data Book-Wal. Ill {&&). . . . $ 995 

210830 I n Lei .Memory Kandbook (88) $17.95 

230843 Intel Urcrosyriem Hftdbk, 5*1 {68} £24.95 




IBM PC/XT 10MHz Ihrbo Compatible KM 
With 64QK RAM 

4.77/IOMHi Turbo Motherboard 

IZero-K RAM — includes 

JE1 002 AMI BIOS ROM) S109.95 

JE1014 Turbo Flip-Top Cw*. .... 69.98 

JE1015 JCT/ATCornpaUbte Keyboard 59.35 

5.2S" OSOO Dick 

JE1021 Drive |Bwg* Bezel). 89,95 

JE1031 Mini 1 SOW Ptmtr Supply.-. 69.95 

Multr I/O with Controller 
JE1071 and Graphics. -, 119,95 

12" A»onochrom« 

AMBER Amber Monitor. 99.95 

4184-120 Pamy RAH 12 china) 8.30 

41258.120 512K RAM |ia chipe). ... 215.10 
41464-12 12SK RAM (4 chips] 51 .80 

Regular List $892.45 

SAVE $192.50! wS9Ji? ''//' '$''™'$$M 

JE3003 IBM Comp. PC/XT 10MHz Turbo Kit $699.95 
IBM COMPATIBLE DISPLAY MONITORS 

1 2" Amber Monochrome — 

TTL Input. High Resolution [PC/XT/AT) 
AMBER S99.95 

14" RGB Color — CSA Compatible 
Amber/Green/Color Switchable, 640 x 
200 Resolution (PC/XT/AT) 

CTX2410 $279.95 nani 

14" EGA Color - EGA/CGACompat, 720 x 350 Max. Resolution (PC/XT/AT) 

TM5154 S399.95 

14" EGA Monitor and EGA Card - eg a compatible. 720 x 350 Max. 

Resolution — displays up to 16 colors (PC/XT/AT) 

JE1059 $519.95 

14" Mm It is can Color - VGA/PGC/EGA compatible, 800 x 600 Max. Reso- 
lution (PC/XT/AT) 
TM5155 . $549.95 

IBM PC/XT/AT COMPATIBLE CARDS 





Graphic 

Display 

Cards 



JE1050 Mono Graphics Card w/Printer Port [PC/XT/AT) $59.95 

JE1052 Color Graphics Card w/Printer Port (PC/XT/AT) $49.95 

JE1055 EGA Card wilh 256K Video RAM IPC/XT/AT) $1 59.95 



,-, __j Mulli I/O with Drive Controller 
JE1071 and Mono Graphics (PC/XT). . 



$119.95 



Multifunction, I/O and Expansion Cards 

I/O Card wilh Serial, Game, Parallel Printer 
JE1 060 Fort and Real Time Clock (PC/XT) $59.95 

JE1061 RS232 Serial Half Card IPC/XT/AT) , . $29.95 



I/O Card with Serial, Game and 
JE1065 Parallel Printer Port (AT) 



S59.95 



Expand to 364K |zero-K on -board! Mullifunc. w/Serial. 

Game, Parallel Printer Ports. Real Time Clock (PC/XT) . . $69.95 



JE1078 



2MB of expanded or extended memory 
J E TO 81 (zero-K on board) (AT) 



$119.95 



3MS of expanded or extended memory, parallel printer 
port, serial port and game port 
JE1 082 (zero-K. on-board) (AT) $169-95 

Floppy and Hard Disk Controller Cards 

JE1 040 360KB Floppy Disk Drive Controller Card (PC/XT). . . . $29,95 

JE1 041 20/40MB Hard Disk Controller Card (PC/XT) $79,95 

JE1043 360K/7gOK712MBFlQppyDiskConlC3rd(PC/XT/AT)$49.95 

360K/720K/1.2MB Floppy/Hard Disk 
JE1045 Controller Card (AT) $149.95 



COMPUTER PERIPHERALS 



Zuckerhoard SOMeg Hard Disk Drive 

Board for Tandy 1000, 1000A, 
1000SX, 1200, 3000 and 3000HL 




• 30 Megabytes formatted capacity -Uses 
only one slot ■ Pre- formatted with MS-DOS 
T30M B 30MB Hard Dish $ 599.95 $399.95 




ST225 

ST225XT 

ST225AT 

ST238 

STZ38XT 

ST238AT 

ST251 

ST251XT 

ST251AT 

ST277 

ST277XT 

ST277AT 



70 MB 
20 MB 
20 MB 
30 MB 
30 MB 
30 MB 
40 MB 
40 MB 
40 MB 
60MB 
SOMS 
60MB 



Seagate 20,30 

40 and 60MB 

Half Height 

Hard Disk 

Drives 

ST225K tPttturtOT 
Drive only IPC/XT/AT). .... $224.98 

■/Controller (PC/XT) S269.95 

w/Con [roller (AT) $339.05 

Drtveohly (PC/VT/AT) S249.95 

w/Curiholler (PC/XT) S299.95 

w/ConEroiler (AT) $389-95 

Dm* onhr (PC/XT/AT) S429.9S 

w/Conl Card tPC/XT) $469.95 

wrContnMler Card {ATI. . . . $539.95 

Drwe only (PC/XT/AT) $498.95 

w/Conlrotler (PC/XT) $549.95 

w/Conlipller Card |AT), , , , $639.95 




40MB Tape Back-Up 

tor IBM PC/XT/AT 
DJ10 40MB Tape Back-up $349.95 

TB40 JCME3 Tape Carn age $24.98 

Jameco 5.25" PC/XT 

& AT Compatible 

Disk Drives 

JEIC-22 [Pictured) 
JE1 020 35CK Bl«;l. Bil. (PC/XT/AT) ... $ 89.95 

JE1021 jsoitBeiaerai-tPc/xT/ATi..^ 89.95 

JE1022 t 2MB Beia. BzH PC/XT/ AT] . ■ $109.95 

3.5" PC/XT/AT Compatible Disk Drives 

S.S' 720K8 I8u«is and Installation 
MF353B Ril included) (PC/Xr/AT> 91 £ 9 .95 $109.95 

3L5' 1.44MB (Bezels and Jn sta II a1 ior, 
MF355B K.I included) (PC/XT/ AT) $+49*5 S1 29.95 

Datatronics 
2400/1200/300 Modems 

NEW. Pocket Version! 

- Hayes com mantfcompai. 
it'k- ■ Bflll 1 03/21 2A com- 
punk ■#■ Aulo-dial/autQ' 
answof ■ FCC approve d 
1-year warranty ■ Incudes 
MaxiMilc Comtnunicalian 
Software [E-Kcepl 1 2QQP\ 

UO0/3M Saud Pocket Modem . S 99.95 

1200/300 Baud internal Modem. . . . S 69-95 
24W/1200/30ClnlerolM*d*ffl. . . . $129.95 

1200/300 Baud External Modem $ 99.95 

24W/.2O0/30O£xt*ffui Modem . . . $169.95 




1200P 
1200H 
24003 
1200C 

24Q0E 



TEST EQUIPMENT 



Metox M -liJSO: 

■ Handheld, high accuracy 

- i% Chail LCD 

- Manual ranglnq wttti Overload 

PfOtOClWfl 

■ Audible continuity tesler 
• Tests AC/OC tallage. 

Resialiance r Cofilinuillv 
Capacitance, Frequency 

■ One Year Womanly 

■ Sue- 7T_ n 3^-W x 1 tj-H 

M4650 $99.95 




US. Funds Only 

Shipping: Add 5% plus $1.50 Insurance 

{May vary .according to weight) 

California Residents: 

Add 6%, 6 1 Mfe or 7% 

Sales Tax 

c 19S8 Jameco Electronics 1 1/88 



$20 Minimum Order 

/fl*t h * rpy-ji^e-ed rrirfemorik ot irtttmtttenMi Suat/ieis Machines 

I® 




Data Sheets -50 c each 
Prices Subject to Change 

Send $2.00 Postage for a 
FREE 1989 CATALOG 

FAX Numbers: 415-592-2503 
or 415-595-2684 

Telex: 176043 



1355 Shoreway Rd., Belmont, CA 94002 • 24 HR. ORDER HOTLINE 41 5-592-8097 • All Other Inquiries (7am-5pm PST) 415-592-8121 




CIRCLE 114 ON FREE INFORMATION CARD 



sendfo r ' 

"t 988 CATALOG- 
>5 g pAGfc^ 





WE STOCK OVER 
4,000 ITEMS... 
CALL OR WRITE FOR OUR 

FREE 

CATALOG OF PARTS! 

RESISTORS ■ CAPACITORS 'DIODES • CABLES • 
BRIDGE RECTIFIERS ■ CHOKE COILS • CRYSTALS • 
CRIMP CONNECTORS • LAMPS • HEAT SINKS ■ MO- 
TORS ■ SUB MINIATURE D CONNECTORS ■ TRANSIS- 
TORS • I C.'S ■ PROTO BOARDS ■ POTENTIOMETERS • 

POWER SUPPLIES ■ JACKS -PLUGS ■ SWITCHES • 

PERF BOARDS • FANS ■ FUSES ■ SHRINK TUBING -TIE 

WRAPS -TOOLS' KEYPADS ■ VIDEO ACCESSORIES 

• RELAYS ■ S C.R'S ■ TRANSFORMERS • TELEPHONE 

ACCESSORIES ■ RIBBON CABLE • CIRCUIT 

BREAKERS ■ VOLTAGE REGULATORS ■ 

AND MANY OTHER ITEMS.... 



PIEZO WARNING 
DEVICE 

Murala Erie # /^J^ 
"PKBS-TACr t^%5, 
High pitched l|| 
audible alarm. 
Operates on 
3 - 20 Vdc @ 20 ma, 1" high 
X 7/8" dia. P.C. board mount. 
CAT* PBZ-84 S1 .75 each 



XENON TUBE 



i " long flashtube propped 
with 3 1/2" red and black 
leads. Ideal tor electronic 
flash or strobe projects. 
CAT* FLT-3 2 lor $1.00 




NICKEL-CAD 

(RECHARGEABLE) 

BATTERIES 



SPECIAL 1 

AAA SIZE 

Panasonic* P-1BAAA 

1.2 volt @ 130 m Ah 

CAT* NCB-AAAX 

$1.60 each 

10 for S13.50 

100 (Or $125.00 

LARGE QUANTITIES 




AASIZE $2.00 each 
1.25 Volts 500 mAh 
CAT# NCB-AA 

AA SIZE $2.20 each 

WITH SOLDER TABS 

CAT* NCB-SAA 
C SIZE $4.25 each 

1.2 Volts 1200 mAh 

CAT# NCB-C 

DSIZE $4.50 each 

1.2 Volts 1200 mAh 
CAT* NCB-D 



SOUND ACTIVATED BOARD 

Designed to react lo high pitched sounds. Each 

board contains many useful parts 

- ■ Indndlng-a-CDTidenseT mike. ■?"!;/ 

Operates on 6 Vdc, l-i'ii p» I i 

Instructions included, ^TU:i,#l 

CAT* SAB $2.60 each H** ?' 




NEW! STROBE KIT 



Variable rate strobe kit, (lash- 
es between 60 to 120 limes 
per minute. Will operate on 
eilher 6 or 1 2 Vdc depending 
upon how you wire Ehe circuit. 
Comes complete wilh P.C. 
board and instructions for 
easy assembly. 



CAT* STROBE-1 $7.50 each 




WALL 
TRANSFORMERS 



ALL PLUG 
DIRECTLY 
INTO 
120 VAC 
OUTLET 

6 Vdc @ 200 ma. $2.25 

CAT# DCTX-620 

6 Vdc @ 750 ma. $3 50 

CAT# DCTX-675 

9 Vdc @ 250 ma. $2.50 
CAT* DCTX-925 

12 Vac @ 930 ma. $3.50 
CAT# ACTX-1293 

18 Vac@ 1 Amp. $3.50 

CATSACTX-1B85 



PROTO 

BOARD 




Large enough to 

design most 

experimental circuits. 

This proto board 

, measures 

6 3/4- X 2 1/2". 

Contains main board 

and two power buss 

strips. 

CAT* PB-101 

$9.00 each 



WATER TIGHT ENCLOSURE 



ROSE* 02081905 
Molded fiberglass enclosure 
with neoprene gasket. 
2" X 3" X 7 1/2". Light blue. 
CAT# WP-905 



$7.50 each 



LIGHT EMITTING DIODES (L.E.D.) 



STANDARD JUMBO LED 

DIFFUSED ^ 

RED 10 for 51 .50 

CAT* LED-1 5 00 for 513.00 

1000 for 5110.00 

GREEN 10 for $2.00 

CAT* LEQ-2 1Oor O r$17,00 

1000 lor 51 50.00 

YELLOW 10 for $2.00 

CAT* LED-3 100 lor 51 7.00 

1000 for $150.00 



FLASHING LED 

with built in ^""""T^^ — 
Hashing circuit . ~~ 

operates on 5 volts... 
RED 51.00 each 

CAT* LED-4 10fOr$9.50 

GREEN $1 .00 each 

CAT* LED-4G 10 for $9.50 



BI-POLAR LED 

Lights RED one 



=e> 



direction, GREEN ihe 
other. Two leads. 
CAT* LED-6 2 lor $1 .70 



LED HOLDER 

Two piece holder, a ja 
CAT* HLED S3 

10for65e 

CLIPLITE LED 
HOLDER 
Makes a L.E.D. look 
like a lancy indicator. 
Fits T 1 -3/4 siie LED. 
CLEAR CAT* HLDCL-C 
RED CAT* HLDCL-R 

GREEN CAT* HLDCL-G 
YELLOW CAT* HLDCL-Y 



I 



MT1 
PN222J 

3 N 2904 

2 N 29 OS 

PN2907 

2 N 3055 

PN3569 

2 N 390 J 

2 N 3906 

2N4400 

2N4402 

2NS40O 

2NSSB0 

2N5S32 

MJS955 

MJE2955T PNP 

MJE3055T MPN 

TIP30 NPN 



TVn t 

NPN 
PNP 
PNP 
PNP 

NPN 
NI'N 
NPN 
PNP 
NPN 
PNP 
PNP 
■:.'■ 

tWH 
PNP 



T1P31 

TIP32 

T1P41 

TIP42 

TIP12I 

TIP126 



NPN 

PNP 
NPN 
PNP 
NPN 

PNP 



CME 

TO-92 

TO-5 

T0-1B 

TO-92 

TO-3 

TO-92 

TO-92 

TO-92 

TO-92 

TO-92 

TO-92 

TO-I3 

TO-3 

TO-3 

TO-S20 

TO-220 

TO-220 

TO-220 

TO-220 

TO-220 

TO-220 

TO-220 

TO-220 



PRICE 

5 lor .75 

3 lor II. 00 
3 lor $1. 00 
5 lor 75 
51 .00 each 
5 lor 50 
5 (or 75 
5 tor .75 
5 lor .75 
5 for 75 
J lor SI 00 
$2-00 eaen 
52.00 each 
i .50 each 
.75 each 
.75 each 
75 each 
.75 each 
.75 eacn 
.75 eacti 
.75 eacti 
759ach 
75each 



m 



ELECTROL* S2181 

CONTROL; 

Rated 5.5 to 10 Vdc 

[will operate on 3-32 Vdc) 

LOAD: 

1 Amp @ 240 Vac 

2 1/4" X 1 3/4" X 7/8" 

CAT* SSRLY-10B 

$9.50 each 

QUANTITY niSCOUNTl 

10 for $85,00 
25 tor $1 75.00 
50 tor $300.00 
100 for $500.00 



24 VOLT D.C. SOLENOID 

Intermittent duty cycle. 240 ohm coil. 

Mounting flange is 1 1/8* wide. 

Solenoid body 11/2" X 1/2" X 1/2". 

CAT* SOL-34 $1.00 each -10 lor $8,50 
1 00 for S75.00 Large Quantity Available 




SOUND & VIDEO 
MODULATOR 

TI#UM1381-1. 
Designed for use 
with T.I. comput- 
ers Can be used 
with video came- 
ras, games, or 
other audio/ 
video sources. 
Built In A/B 
switch enables 
user to switch 

from T.V. antenna without dis- 
connection. Operates on chan- 
nel 3 or 4. Requires 12 Vdc. 
Hook up diagram included. 
CAT* AVMOD $5.00 each 




FULL WAVE 

BRIDGE 

RECTIFIERS 

10 AMP 
200 P.I.V. 

5/8" SQUARE 
CAT* FWB-1020 
$1.00 each ■ 10 for 59.00 

25 AMP 
RATING 

1 1/8- SQUARE Xjp' 
metal epoxy filled case"""' 

200 P.I.V. $2,50 each 

CAT# FWB-252 

400 P.I.V. $3,00 each 

CAT* FWB-254 

600 P.I.V. $3.50 each 
CAT# FWB-2S6 



GRAB BAGS 
$1.00 EACH 

50 ASSORTED 
DISC CAPS. 

Cut leads. Many 

common values, 

some are 500 volts. 

CAT* GRABDC 

ASSORTED 
1/4 WATT 
RESISTORS 

Approximately 200 

pieces of assorted 

values, some 

cut leads. 

CAT* GHES 

ASSORTED 
PARTS 

Strips of 1 00 assorted 

pans. Each strip 

contains an assortemt 

of resistors, capacitors, 

diodes, coils, 

etc. 100 pieces. 

CAT* GRABTR 

15 VALUES OF 

ELECTROLYTICS 

Assortment contains 

1 5 values ol 1 mfd and 

up. Some cut leads. 

CAT* GRABCP 



N-CHANNEL 
MOSFET 

IRF-51 1 

TO-220 case 

CAT* IRF 511 

$1.00 each 
10 tor $9.00 
LARGE QUANTITY 
AVAILABLE... 



MAIL ORDERS TO: 

ALL ELECTRONICS 

P.O. BOX 567 
VAN NUYS, CA 91408 

TWX-5101010163 
(ALL ELECTRONIC) 

OUTSIDE THE U.S.A. 

SEND $1,50 POSTAGE 

FOR A CATALOG!! 



SWITCHES 

MINIATURE TOGGLE 
SWITCHES 
all rated 5 Amps 

S.P .D.T.(on-on) 
Solder lug terminals. 
CAT* MTS-4 
$1 .00 each 
10 lor $9.00 

S.P.D.T.(on-on) 

Non threaded bushing. 

P.C mount. 

CAT* MTS-40PC 

75e each 
10 for $7.00 

D.P.D.T.(on-on) 

Solder lug terminals. 
CAT* MTS-8 

$2.00 each 

10 for $19.00 "vl 

MINI PUSH BUTTON 

S. P. S. T. momentary. 
Push to make, 1/4" 
threaded bushing. 
Red button. 
CAT* MPB-1 
35c each • 10 for $3.25 

LTT PUSH BUTTON 

ITT MDPL series, 3/4" X 1/2" 
gray rectangular key cap. 
S.P.S.T. N.O. Push to close. 
RATED: ^^ 

0.1 amp SS- ^"v 

switching, ^^r 

0.25 amp 

carry current. P.C. mount 
CAT* PB-8 65e each 
10for$6,00* 100 for $50.00 

HALL EFFECT 
SWITCH 

MICROS WITCH #4BE3 
Slanted keyboard 
switch with hall 
effect sensor. 
Snaps into 5/8" 
square chassis 
hole. Hall effect 
sensor slides easily from 
switch and can be used in 
other applicalions. 
CAT* HESW 4 for $1.00 
10 for $2.00 
100 for $15.00 




FLASHING 
L.E.D. KIT 

Two L.E.D.'S f. i 
flash in * \i 
unison when 

a 9 volt 
battery is 
attached. 
Requires easy assembly, 
you solder the parts to 
the circuit board. 
CAT* LEDKtT 
$1.50 each 




TOLL FREE 
800-826-5432 

INFO: (818)904-0524 
FAX: (818)781-2653 
MINIMUM ORDER S10.00 
QUANTITIES LIMITED 

CALIF. ADD SALES TAX ■■■ 
USA: $3.00 SHIPPING L^^ 
FOREIGN ORDERS 
INCLUDE SUFFICIENT 
SHIPPING, 

NO C.O.D 



[®S I 



STORES: 



LOS ANGELES 

SOS S. VERMONT AVE. 

LOS ANGELES. CA 9000 6 

: 2 i a. j so. sco 3 



VAN NUYS 

6IS8 SEPULVEDA BLVO. 

VAN NUYS. CA 31411 

(818)357-1806 
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HERE'S WHAT IS NEW 
AT MCM ELECTRONICS 






Tenma Pocket DMM 

'ocket size autorange 
)MM. Simply select 
unction and meter 
]utomatically selects 
jroper range for most 
accurate reading. 

CATIIDEC 1 YEARLIMITED 

tAIUKti, I WARRANTY 

1 3'/2 digit LCD display 
i Data hold: Holds 
iisplay reading after 
neter is removed from circuit 
ester ■ Diode test 




#72-«00 



Audible continuity 
Comes in folding case 
omplete with test leads and owners manual 



Tenma Probe 
Style DMM 

Probe style DMM for 
convenient one hand 
operation. 

FEATURES: 1 

■ 3'/2 digit LCD display 

■ Data hold: Holds 
display reading after 
meter is removed from 
circuit ■ Audible continuity 
tester ■ Diode test 



YEAR LIMITED 

WARRANTY 



Tenma Isolation 
Transformer 

Provides isolation from AC line 
when servicing "hot" chassis 
equipment. Eliminates shock 
hazard and prevents 
damage to AC line 
operated test equipment. 



#72-610 




ZtuickShot 
Joystick 

i Compatible with 
Nintendo 

intertainment System 
i Six positive response 
nicro-switches 
i Contoured pistol 
y'\p m Select/start 
witch ■ Auto-fire 
witch ■ Four 
stabilizing suction cups 



Slue Shower #20-845 

■ Cleans particulate, ionic and non-ionic 
debris and contaminants from all 
electronic components and circuitry 

1 Penetrates minute cracks and crevices, 
ifting out grease and dirt ■ Safe on 
elastics and materials used in electronic 
:ircuitry (may not be safe on plastic 
;abinettrim) ■ Use on tuners, 
Dotentiometers, solenoids, tube sockets 
md more ■ Recommend using Blue 
Stuff after cleaning with Blue Shower 

■ 24 oz. 

Automatic CD Cleaner 

1 Motorized chamois cleaning 
system provides true radial 
:leaning ■ Cleaner 
automatically stops when 
inished ■ Can be used wet or 
dry ■ 1 oz. bottle of cleaning 
luid included ■ Operates on 
our "AA" batteries (not 
ncluded) #80-320 

^^ MCM ELECTRONICS 

jnCltQ BBS E. CONGRESS PARK DR. 
^^^0 CENTER VILLE. OH .45.45S-4072 
^^^^ A PREMIER Company 
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RS-232 Type Port Switch 

■ Eliminates the need to plug and unplug 
cables when you need to use a different 
peripheral device ■ Enables user to access 
one printer from different computers, or 
access multiple printers from one computer 
with the turn of a switch ■ Female 
connectors ■ All pins switched pin for pin 

Two-Way \ 

#83-605 m 



#72-545 



Ifil 




Blue Stuff 

■ Formulated with MINISCRUBBERS® 
tuner contact polishers; that continue to 
polish even after months of use 

■ MINISCRUBBERS®are dispersed 
throughout a special super-smooth 
tuner lubricant that won't create tuner 
drag or contact wear ■ Safe on all 
plastics ■ 8 oz. 

#20-850 



FEATURES: 

■ Fused 150VA isolated 
outlet ■ Fused 550VA 
direct outlet ■ Illuminated 
power switchi UL 
approved 



Tenma Anti-Static 
Keyboard Mat 

■ Provides static protection while 
working at a computer terminal 

■ Light gray ■ Dimensions: 
8"(W)x18"(L) 

#21-885 





See Catalog 18 pages 8-23 for full 
specifications and more test 
equipment. 

For your FREE copy, 
call TOLL-FREE 
1-800-543-4330 

In Ohio, call 1-800-762-4315 

In Alaska or Hawaii, call 1-800-656-1849 
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MOTION CONTROL SYSTEM 



ADVERTISING INDEX 



SCANNER connects to the video logic % roo 

BOARD AND Al LOWS T HE SYST EM TO MONITOR D J 
92 SWITCH/RELAY CONTACTS ASSEMBLED S TESTED 

ORDER NJMBER S O fl M AQ[> $4 FOR SHIPPING R HAMM. WG 



SPINcONNtCTS TO THE SERIAL TORTS AND ROOD 
ALLOWS PULSE WIDTH MODULATION OE TWO J* 
DC SERVO MOTORS TRANSPARENT TO NORMAL USE OF 

SERIAL PORTS OPTICAL ENCODER" FEED BACK KEEPS 
THE MOTORS UNDER CONTROL ■ INCLUDES REFLECTIVE 
LEDS, ENCODER DISKS, ORIVEfi KIT. AND SOFTWARE H 
PATTERN DRIYEHS ALLOW FORWARDS. REVERSE FROM 
ONE I2Y01TP0WER SUPPLY. FOR USE WITH MOTORS 
UPTU.6AMPSAT 12VDC 
[i»F- M -1-jrR "■■-! •!■*, *l\- J-t_i- - ■ HH-PINT. !■ HAflOL N" 



POWER 8 AMPS OF POWER FOR LARGER IQ19 
MOTORS OUTPUT MAY BE SPLIT TO DRIVE 2 '" 
4AMPM0T0RS.DRUSE 2 TO DRIVE ONE I 6 AMP MOTOR 
ORDER NUMBER 50/06 ADP $3 frig SHIPPING & HANDLING 



L n&iucc 1 1 I "J 



MOTORS 




■ GENERAL PURPOSE 64K SINGLE BOARD COMPUTER 

■ AM8ER MONITOR WITH 80 BY24LINES DISPLAY 

■ QUALITY KEYBOARD WITH KEYPAD & FUNCTION KEYS 

■ 4 "EASY STEPPER" MOTORS AND DRIVER KIT 

■ PDSD05 MICROSOFT BASIC AND PILOT LANGUAGE 

■ MOTOR CONTROL PROGRAM WITH SOURCE LISTING 

■ POWER SUPPLIES INCLUDED OR USE YOUR BATTERIES 

■ FULLY DOCUMENTED INCLUDING SCHEMATICS 

■ ALL BOARDS EXCEPT THE DRIVER ARE PREASSEMBLED 

■ DISK STORAGE (not includM] EXPANDABLE TO J 2 MEG 

■ ORDER NUMBER 50/03 PLEASE ADD tl & FORS&H 

MOTION CONTROL SYSTEM $H9°° 



Call for ■ copi of I 5 da<i (rial agreement. Tax A. 
freight extra. CDO to conl USA ok adrH 3 to 5& H 
Price mo^f chtrtflt Slore Price mi^i differ. Wfn Iri 
Supflica lut, Hq PQ) , terrrunor creifil cards 



SiliconVallev Surplus 
415-261-4506 

4401 OAKPORT OAKLAND CA. 946.01 



OPEN 

1 Cam- 6pm 

CLOSED 

SUiNAMON 
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CONSOLIDATED 

ELECTRONICS 




rew&ifrffta wfoafifc*! giittnoHtcs on MJ.O&" *~^nf f o*p wi 



THE ULTIMATE 

ELECTRONICS CATALOG. 

Order your 260 page catalogue packed with over 10.000 

money saving electronic parts arid equipment. Send $3.00 

check oi money order, or call 1-800-513-3568 today and 

use your Mastercard or Visa. 

Consolidated Electronics. Incorporated 

705 Watervliet Ave.. Dayton. Ohio 45420-2599 



I STATE 



120 
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RADIO-ELECTRONICS does not assume any responsibility lor errors that may appear 
in the index below. 



Free Information Number 



Page 



81 fcI.S. Satellite X] 

204 ACE 80 

193 ACS Supply 81 

105 AMC Soles 26 

— AMCOM 102 

[86 Actitc Electronics 107 

107 All Electronics 1 18 

— Amazing Devices 104 

106 American Design Components 114 

84 Applicance Service 8] 

76 Associated Electron ics/3M , . 7 

201 Atlantic Cable Distribution 76 

77 U&K Precision 17 



183 
85 

109 

189 

60 

50 

202 

190 

177 

58 

187 

127 
82 



200 
I'l 



197 

86 

65 

59 

113, 

179, 

181 

114 

115 

199 
195 

182 
87 
53 
93 



Banner Technical Books 28 

Blue Star Industries 82 

Breath Alert 96 

C & S Sales 44 

CEI 120 

CIE 18 

Caig Laboratories 16 

California Software. , 95 

Chencsko Products ...... K2 

Command Productions. SO 

Communications Specialists 99 

Cook's Institute 15 

Cryslek 28 

Damark International. ............... 5 

Deco Industries 8 1 , 82 

Digi-Key 106 

Digital Research Computers 102 

Electronics Book Club .18 

Ivlenco 5 

Fluke Manufacturing CV2 

Fordham Radio CV4 

GTC Industries 82 

Global Specialties 15 

Grantham College of Engineering .... 26 

Heath 37 

]& W 70 

.IDR Instruments 27 

178 JDR Microdoviees 108. 109 

ISO JDR Microdeviccs 1 10. 1 1 1 

JDR Microdeviccs 112 

Jumeco 116 

Jensen Tools 82 

Joseph Electronics 25 

Kelvin 76 

Kikusui 23 

Lindsay Publications . , 43 

M Test Equipment. 82 

MCM Electronics 119 

MD Electronics 104 

Mark V. Electronics 105 



— Master Publishing 79 

61 Microprocessors Unltd 95 

— NRI 31,54 

203 On Target 95 

191 Optoelectronics 3 

— Pacific Cable 101 

56 Parts Express 1 03 

68 Philips ECG 64 

198 Print Products International 16 

78 Radio Shack 113 

184. 185 Scncore CV3. 36 

51 Silicon Valley Surplus 120 

83 Synergetics 90 

92 Tektronix 8 

194 lintel 77 

123 Test Probes 13 

196 U.S. Instrument Rentals 77 

192 WPT Publications 99 



Gernsback Publications, Inc. 

500 B Bi County Blvd. 
Farmingdale, NY 11735 
(516) 293 3000 

President: Larry Steckler 
Vice President: Cathy Steckler 

For Advertising ONLY 

516-293-3000 

Larry Steckler 

publisher 
Arline Fishman 

advertising director 
Shells Weinman 

advertising associate 
Lisa Strassman 

credit manager 
Christina Estrada 

advertising assistant 

SALES OFFICES 

E AST/SOUTH EAST 
Stanley Levitan 

Eastern Sales Manager 
Radio- Electronics 
259-23 57th Avenue 
Little Neck, NY 1 1362 
718-428-6037, 516-293-3000 

Ml DWEST/Texas/ Arkansas/ 

Okla. 

Ralph Bergen 

Midwest Sales Manager 

Radio- Electronics 

540 Frontage Road — Suite 339 

Nortrtfield, IL 60093 

312-446-1444 

PACIFIC COAST/ Mountain 

States 

Marvin Green 

Pacific Sales Manager 

Radio -Electronics 

5430 Van Nuys Blvd. Suite 316 

Van Nuys. CA 91401 

1-818-986-2001 




Promises of increased productivity from other oscilloscopes 
fade fast when compared to the speed and accuracy of the SC61. 
Eliminate the confusing menus, cursors and complexity of 
regular oscilloscopes at the push of a button. Here's what the 
SC61 does for you: 

Analyze Waveforms Easily 

• Accurate Waveform Display - 60 MHz Bandwidth ( use- 
able To 100 MHz) To Test The Latest Digital Circuits. 

• Rock-Solid Sync - ECL Logic Circuits And Differential 
Amplifiers Give Fiddle Free Operation. 

• Four Times The Measuring Range ■ Measure From 
5 mV To 2000 Volts 13000 Volts Protection) For Ex- 
panded Signal Handling. 

Autotracking™ Digital Readings Ana lyze The Whole 
Signal 

■ Autoranging DC Volts Through Single Probe, Even 
With AC Coupled. 

• Automatic Peak-To-Peak Volts - Even If Variable Con- 
trol Is "Out Of Cat". 

• Automatic Frequency Measurements Without Sensi- 

tivity Adjustment Or Range Switching. 
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Digital Delta Tests Analyze Any Part Of The Signal. 

• Delta Peak-To-Peak Volts - Peak-To-Peak Volts Of Any 
Part Of The Signal. 

• Delta Time For Any Time Reading - Including Delay 
Between Traces 

• 1/Delta Time - Frequency Of Part Of The Signal - 
Finds Sources Of Interference Or Ringing. 

Frequency Ratio Test - Tests Multiplier And Divider 
Circuits 

Easy To Use - Human Engineered Controls And Virtually 
No Graticule Counting Or Calculations 

The SC61 is designed to give you the measurements you need - 
fast. We make one claim: 

"Try the SC61 on your bench for 30 days. If it doesn't cut 
your present scope time in half, send it back for a com- 
plete refund, no questions asked." 

Try the SC61 for 30 days, and discover true troubleshooting 
speed. 



Call 1-800-843-3338 

In Canada Call 1-800-851-8866 



Fortfham 

measures up 

Quality • Price • Delivery 



Mini-Meters 



Maxi-Specs 




SCOPE 3V4 Digit 
LCD Meter 

• 05% Accuracy • DC Ull- 
age • AC Voltage • DC Cur- 
rent • Resistance • Diode 
Test • Battery Life 300 Hrs. 

• Overload Protection: DC 
500V, AC 350V, ohms 250V 
DC /AC, 

Model 

DVM-630 

Our Price 



S2995 



Zippered carrying case 
CC-30 $4.50 



NEW! 

SCOPE 3tt Digit, LCD 
8 Function with 
Transistor Tester 

• 05% Accuracy • Audible 
continuity and diode test 

• 10 Amp measurement 

• Resistance t DC/AC 
Ullage. 

Model 

DVM-632 6 A AM 

Reg. SCO. Oil 9U(lv9 
Our Price ™~ 

Zippered carrying case 
CC-30 S4.50 



SCOPE Vh Digit LCD 
with Autoranging 

• 0.5% Accuracy • Auto/ 
Manual range selection 

• DC Voltage * AC Voltage 

• AC Current • DC Current 

• Resistance. 



Model 
DVM-631 



$4995 

Special 



Deluxe carrying case 
CA-92 $9.95 



SCOPE Hand-Held Digital Multimeters 

* Overload protection • Auto-decimal LCD readout • Polarity indication 
* 300 hr. 9V battery lite • Low battery indicator. 



• 8 Function, 37 
ranges including 
Transistor and 
Capacitance 

measurement 



Model DVM-636 . 
$5750 




• 11 Function, 38 

ranges including Logic 
Leve) Detector, Audible 
and Visual Continuity, 
Capacitance and 

Conductance 
measurements 




i-flja 


_ m mm 



Model DVM-636 



$87 50 



Our Price 



CA-92 Deluxe Padded Case for DVM melers S9.9S 

TL-216 Transistor and Capacitance Teal LeadsSS.OO 




J 





NEW! 

SCOPE Frequency Counters 

• fkM LED • Compact « lightweight 

• High performance • Automatic 
range and Hold (unction * High 
stability in reference oscillator. 

Special 
Model FC-7011 c-i/inQq 
100 MHz ourPriJigg" 

Model FC-7051 Q4ft(\QC 

550MHzo U rPrica ,? iy3 ! ' g 

FORDHAM Frequency 
Counter 

• 10 Hz • 150 MHz Range • 7-djgit 
LED display * VHF/HF selection 

• Gale lime 1 sec., 5 sec. ■ +1 count 
accuracy. 

Model FC-150 

Our Price 



$139 90 



NEW 

FORDHAM Function 
Generator 

• 05 Hi - 500 KHz in 6 ranges • Sine, 
square 4 Iriangle wave forms • VGA 
ami VCF inputs ■ Accuracy ±5% of 

full scale. 

Model FG-202 j 

Our Price ' 



•$149 90 




FORDHAM Signal Tracer/ 

Injector 

• Easy to operate ■ VU meter • Two 

LED mode indicators »1 KHz lest 

tone • 8 ohm speaker • Test leads. 



Model SE-610 

Our Price 



$11990 




FORDHAM LCR Bridge Meter 

■ Fully transistorized • 1 KHz signal 
generator ■ Measures resistance 

■ Inductance • High mechanical and 
electrical stability • Battery operated. 



Model LC-340 

Our Price 



$14995 



SCOPE Digital 
Capacitance Meter 

• Digital LCD display • LSI-circuit • Hkjh 
accuracy: 100 rpm 05% • Broad test 
range • Fast sampling time • Capacitor 
discharge protection • Compact, light- 
weight design • One-hand operation. 



Model DCM-602 

Our Price 



$5995 



TcJanhnnck r\rriarc Mn\Afl everyday including Saturday 

IClOjJF lUllfc? VJlUCIO INUWI Mon ,-Fri. 8a.m.-6:30p..n .EST. Sat &Sun. 9a.m . -3p.m. EST 



ASK FOR FREE CATALOG. Money orders, checks accepted. CO.D.'s require 25H deposit 



Fordham 

260 Motor Parkway, Hauppauge, NY 11788 



[MtoihrCM) 



Toll 
Free 



800-645-9518 

In NY State BO0-832-1446 



SerY r c** 


Shipping Charge Schedule 




Continental U.S.A. 
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